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1.0 INTRODUCTION

The purpose of this document is to present the air dispersion modeling analysis,
including the methodology and results, implemented as part of an air permit
application submitted by Riverview Energy Corporation (Riverview Energy) to the
Indiana Department of Environmental Management (IDEM). The subject of the air
permit application will be Riverview Energy’s proposed new Direct Coal
Hydrogenation (DCH) facility that will convert coal to liquid fuels to be constructed
near Dale, Indiana in Spencer County.

The objective of this document is to detail the proposed air emission sources and
present the results of the refined modeling conducted to predict ambient
concentrations of criteria pollutants resulting from those facility emissions. This
document does not address air dispersion modeling of greenhouse gases
(modeling not required by IDEM).

In revision 1 of this report the modeling results for PM10 and PM2.5 have been
updated to reflect the elimination of particulate matter (PM) emissions from the
operations of the coal pile and coal handling equipment, by providing dome
enclosures. Additional PM emission sources from the Riverview Energy facility,
as identified in the attached Modeling Protocol, were included in the model.
Existing sources from Indiana and Kentucky were also included for NAAQS
modeling.

In revision 2 of this report the modeling results for PM were updated to reflect
conservative emission estimates for baghouse fabric filters, maximum planned
flaring events potentially impacting short term NAAQS for CO, NO2, and SO2
emissions, updated toxicological screening results to include Totally Enclosed
Waste Water Treatment System Vent, and updating regional background
concentration levels.

2.0 SUMMARY OF MODELING RESULTS

A summary of the quantitative modeling results for criteria pollutants for the facility
normal operations is provided in the following table 2-1. In regard to de-minimus
or significant impact level (SIL) screening values, the following results are noted:

e The modeled annual impacts for NO2 and SO2 are below the applicable
SIL values, while that for PM2.5 exceeded its annual SIL value.

e The modeled 24 hrimpact for PM10 is below its applicable SIL values, while
S02 and PM2.5 exceeded their 24 hr SIL values.
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e The modeled 8 hr impacts for CO are below its applicable SIL value.
e The modeled 3 hr impacts for SO2 are below its applicable SIL value.

e The modeled 1 hr impacts for CO are below its applicable SIL value, while
those for NO2 and SO2 exceeded their applicable SIL values.

In regard to modeled impacts versus National Ambient Air Quality Standards
(NAAQS) plus background concentrations, all results were well within the NAAQS,
as seen in table 2-2. Additionally, modeled impacts versus PSD Class i
Increments ranged from 2-18%.

In regard to potential hazardous air pollutant and visibility impacts, modeling
following IDEM and EPA guidance showed no significant impacts, further
supporting the finding of minimal expected impact of the DCH facility on local air
quality.

Additional modeling was conducted for short term planned flaring events
potentially impacting NAAQS for CO, NO2, and SO2. A summary of the results
are provided in table 2-3 for each pollutant for the flaring event with the maximum
impact on air quality. The following results are noted:

e For CO emissions, the planned flaring event that had the maximum
predicted ground level concentration was during the Reformer Venting from
the Hydrogen Plant 2 Commissioning and Cold Start-ups. The modeled 1
hr and 8 hr impacts for CO were below its applicable SIL value. Therefore,
no additional NAAQS modeling was conducted.

e For NO2 emissions, the planned flaring event that had the maximum
predicted ground level concentration was during the VCC Unit LPH
Commissioning and Cold Start-ups Purging. The modeled 1 hr impact for
NQO2 exceeded its 1 hr SIL value.

e For SO2 emissions, the planned flaring event that had the maximum
predicted ground level concentration was during the VCC Unit Product
Stripper Commissioning and Cold Start-ups Purging. The modeled 1 hr, 3
hr, and 24 hr impacts for SO2 exceeded their respective SIL values.

In regard to modeled impacts for planned flaring events versus National Ambient
Air Quality Standards (NAAQS) plus background concentrations for NO2 and SO2,
all results were well within the NAAQS, as seen in table 2-4.
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Table 2-1: Summary of Modeling Results for Riverview Sources without Other Existing Sources
Pollutant | Averaging | Rank Modeled Significant | Modeled | Background Modeled + NAAQS | Estimated PSD Modeled
Period Ground- Impact vs SIL Conc. Background | (pg/m3) | Impact vs Class |l vs PSD
level Conc. | Level (SIL) {ng/m3) impact NAAQS Increment | Increment
{(Hg/m3) (Hg/m3) {(Hg/m3) (Hg/m3)
NO2 Annual H1H 0.7279 1 72.8% 15 15.73 100 15.7% 25 3%
1-hr H1H 15.1547 7.5 202.1% - - - - - -
H8H 11.4879 - - 67.68 79.17 188.6 42.0% - -
SO Annual H1H 0.4283 1 42.8% 3.6 4.03 80 5.0% 20 2%
1-hr H1H 15.5276 7.8 199.1% - - - - - -
H4H 14.5387 - - 33 47.54 196.2 24.2% - -
3-hr H1H 14.4583 25 57.8% - - - - - -
H2H 14.2107 - - 226 36.81 1300 2.8% 512 3%
24-hr H1H 5.0841 5 101.7% - - - - - -
H2H 4.8242 - - 11.1 15.82 365 4.3% 91 5%
PM2s Annual H1H 0.3280 0.3 109.3% 8.7 9.03 12 75.2% 4 8%
24-hr H1H 1.7051 1.2 142.1% - - - - - -
H2H 1.5780 - - - - - - 9 18%
H8H 1.2125 - - 19 20.21 35 57.7% - -
PM1o 24-hr H1H 4.9626 5 99.3% - - - - - -
HE6H 3.1595 - - 31 34.25 150 22.8% 30 11%
CO 1-hr H1H 20.9654 2000 1.0% - - - - - -
H2H 19.2304 - - 1908.3 1927.53 40000 4.8% - -
8-hr H1H 13.4179 500 2.7% - - - - - -
H2H 12.3979 - - 1259.5 1271.90 10000 12.7% - -
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Table 2-2: Summary of Modeling Results including Other Existing Sources showing impacts
on NAAQS and PSD Increments within Riverview Energy Project’s SIA
Pollutant | Averaging | Rank Modeled Background Modeled + NAAQS | Estimated PSD Modeled
Period Ground- Conc. Background | {(pg/m3) | Impact vs Class lI vs PSD
level Conc. {Mg/m3) Impact NAAQS increment | Increment
(Hg/m3) (ng/m3) (Hg/m3)
NO» 1-hr H8H 70.9485 67.68 138.63 188.6 73.5% - -
502 1-hr H4H 111.7275 33 144.73 196.2 73.8% - -
24-hr H2H 27.6823 11.1 38.68 365 10.6% 91 30.0%
PM2.5 Annual H1H 0.8634 8.7 9.56 12 79.7% 4 22.0%
24-hr H8H 2.8937 19 21.89 35 62.6% - -

Page 6 of 22




Riverview Energy Corporation

KBR Project No. H102

AIR DISPERSION MODELING REPORT

EPA-R5-2019-006986_0000348

Document No: H102-0000-EV-GEN-EV2-1001
Revision: 2
Issue Purpose: IFl

Table 2-3: Summary of Modeling Results for Planned Flaring Events from Riverview Facility without Other
Existing Sources

Pollutant | Averaging | Rank Modeled Significant | Modeled | Background Modeled + NAAQS | Estimated PSD Modeled
Period Ground- Impact vs SIL Conc. Background | (pg/m3) | Impact vs Class |l vs PSD
level Conc. | Level (SIL) {ng/m3) impact NAAQS Increment | Increment
(Hg/m3) (Hg/m3) {(Hg/m3) (Hg/m3)
Flaring Event 1: Hydrogen Plant-2 Commissioning and Cold Startup —~ Reformer Vent — Maximum Impact for CO
COo 1-hr H1H 38.7649 2000 1.9% - - - - - -
H2H 34.9170 - - 1908.3 1943.22 40000 4.9% - -
8-hr H1H 20.7291 500 4.1% - - - - - -
H2H 18.7696 - - 1259.5 1278.27 10000 12.8% - -
Flaring Event 2: LPH Commissioning and Cold Startup Purging — Maximum Impact for NO2
NO2 1-hr H1H 10.9224 7.5 145.6% - - - - - -
H8H 7.6484 - - 67.68 75.33 188.6 39.9% - -
Flaring Event 3: Product Stripper Commissioning and Cold Startup Purging — Maximum Impact for SO2
SO 1-hr H1H 36.5130 7.8 468.1% - - - - - -
H4H 29.6650 - - 33 62.66 196.2 31.9% - -
3-hr H1H 31.3870 25 125.5% - - - - - -
H2H 30.5798 - - 226 53.18 1300 41% 512 6%
24-hr H1H 10.7589 5 2152% - - - - - -
H2H 10.2829 - 11.1 21.38 365 5.9% 91 11%
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Table 2-4: Summary of Modeling Results for Flaring Scenarios including Other Existing
Sources showing impacts on NAAQS and PSD Increments within Riverview Energy Project’s
SIA
Pollutant | Averaging | Rank Modeled Background Modeled + NAAQS | Estimated PSD Modeled

Period Ground- Conc. Background | (pg/m3) | Impact vs Class Il vs PSD
level Conc. (ug/m3) Impact NAAQS Increment | Increment
(ug/m3) (Hg/m3) (ug/m3)
Flaring Event 2: LPH Commissioning and Cold Startup Purging ~ Maximum Impact for NO2
NO:2 | 1-hr | H8H | 709468 | 6768 | 13863 | 1886 | 73.5% | - ! -
Flaring Event 3: Product Stripper Commissioning and Cold Startup Purging — Maximum Impact for SO2
SO 1-hr H4H 111.8147 33 144.81 196.2 73.8% - -
3-hr H2H 103.3288 22.6 125.93 1300 9.7% 512 20.0%
24-hr H2H 27.692 11.1 38.79 365 10.6% 91 30.0%
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3.0 PROJECT DESCRIPTION

Riverview Energy will develop an industrial complex to convert 200 dry metric tons
per hour of Indiana Number 5 high sulfur coal primarily into ultra-low-sulfur liquid
fuel products (diesel and naphtha), as well as other saleable co-products (sulfur,
ammonia and solid residue). The DCH facility complex will be located near Dale,
IN. The subject property is a greenfield site of 547 acres just south of Interstate
Highway 64, and east of US Highway 231, and approximately a mile northeast of
Dale. The site is bounded by County Rd 2100N on the north of the property, E
County Rd 2000N to the south and N Country Rd 500E to the east; farmland
separates the Riverview Energy site from N Washington St on the west. The
northeast corner of the general property block is occupied by Winkler, Inc., Cates
& Cronin Investments, LLC., and a private landowner (Larry J. Gries).

A Norfolk Southern Railroad mainline running north-south across the site splits the
Riverview Energy property into eastern and western halves. All the processing
facilities including coal and product handling will be located on the western side of
the property. The eastern side of the property has no currently proposed industrial
development and may be used for supporting the DCH facility’s construction
activities.

The Riverview DCH processing facility will be comprised of a VCC process unit for
coal conversion, feed handling and storage systems, a Sulfur Recovery Plant with
associated Amine Regeneration and Sour Water Stripping, a VCC residue
solidification unit and supporting flare systems, raw water, steam, cooling water,
plant air/nitrogen, and wastewater facilities, as well as storage tanks and product
shipping facilities. Additionally, a third-party hydrogen production facility with two
units using a mix of VCC supplied feedstock and natural gas will be located onsite
to supply the VCC’s hydrogen demand.

For coal and rail shipping logistics, a rail loop with coal unloading to coal piles,
spurs for additive unloading and product loading, and a staging rail yard will be
constructed. Raw materials and products are primarily transported into and out of
the DCH facility via rail, with only ammonia byproduct being routinely trucked out
of the complex. The process areas are shown in Figure 3-1.
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4.0 AIR DISPERSION MODELING

The Riverview DCH facility has the potential to emit greater than 100 tons per year
(TPY) of NOx, CO, SO2 and VOC, greater than 25 TPY for PM10 and PM2.5, and
greater than 100,000 tons per year of greenhouse gas emissions. The facility
emissions will exceed the Prevention of Significant Deterioration (PSD)
significance thresholds (ref: 326 IAC 2-2-1) and, therefore, air quality dispersion
modeling is required. The dispersion modeling was used to determine the ambient
air compliance status of any impacts associated with operation of the planned
facility.
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The modeling was used to determine:

e  Any significant impacts from the Riverview Energy sources

o Extent of the significant impacts

o Need for project modeling to include offsite source inventories

o Comparison of modeled Riverview Energy impacts with appropriate
standards and increments

o Documentation of any additional impacts

The guidelines and basis of the modeling analyses including the modeling software
used, modeling domain, terrain information, meteorological data, source
characterization, and source inventories are detailed in the revision C of the Air
Dispersion Modeling Protocol which is included as Attachment B to this report.

All aspects of the air dispersion modeling analysis submitted to IDEM as part of
Riverview Energy’s PSD permit application package aligns with IDEM
requirements for air dispersion modeling for PSD permits.

4.1 Modeling Analysis

4.1.1 Modeling of Criteria Pollutants

Based on the total potential to emit for the following pollutants exceeding significant
emission rates per IDEM, Riverview Energy performed air dispersion modeling for
the pollutants and averaging periods identified below for the emissions sources.

e  NO2 - 1-hr, Annual

e SO2 - 1-hr, 3-hr, 24-hr, Annual
e PM2.5 - 24-hr, Annual

e PM10 - 24-hr

e CO-1-hr, 8-hr

The results of the Riverview air dispersion modeling are shown in Tables 2-1 and
2-2, along with applicable thresholds and ambient standards and increments. The
locations of the modeled concentrations in UTM coordinates are also provided.
Because of the relatively low emission rates due to the types of processes and
emission controls applied, the modeled ambient concentrations are near or below
the respective significant impact levels (SIL) suggesting that the project will have
little effect on local ambient air quality in the vicinity of the Riverview site.

Those pollutants and averaging periods with modeled concentrations less than the
respective SIL are exempted from further assessment. This exemption is based
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on the definition of the SIL as that value, above which could “cause or contribute”
to a modeled exceedance of an ambient standard or increment level.

As shown in Table 2-1, modeled concentrations for the pollutants CO, PM10, and
PM2.5 are less than their respective SIL values and therefore no further analysis
was required for CO, PM10, and PM2.5. Similarly, the annual impact for NO2, and
impacts for 3-hour and annual SO2 are less than their respective SiLs. Therefore
no further assessment of the impacts for those pollutants and averaging periods
was required.

For any modeled pollutant/averaging pericd combination with an ambient modeled
concentration potentially exceeding the respective SIL, the significant impact area
(SIA) was determined. The SIA was then used to determine the necessity of
acquiring and modeling an off-site emission inventory of sources for comparison
to applicable PSD Increments, as well as to ambient air quality standards.

The SIA for the 1-hour NO2 impacts, and 1- and 24-hour SO2 impacts are within
10 km of the Riverview fenceline.

Additional modeling with the inclusion of off-site (or other) sources as described in
the attached Modeling Protocol (see Attachment B) was conducted to determine
the impact on NAAQS and PSD increment within the Riverview facility’s SIA.

As shown in Table 2-2, there was no significant impacts within the Riverview
Project’s SIA on the NAAQS and PSD increments for 1-hour NO2, and 1- and 24-
hour SO2 concentrations.

4.1.2 Modeling of Hazardous Air Poliutants (HAPs)

As identified in the Modeling Protocol document, a total of ten (10) hazardous air
pollutants (HAPs) along with hydrogen sulfide and ammonia emissions from the
Riverview facility were identified and modeled towards toxicological analysis.

The toxic screening assessment was performed assuming an acute (short term)
and a chronic (long term) exposure duration. For the acute risk evaluation, a 24-
hour modeled concentration was used, and for the chronic risk evaluation an
annual average modeled concentration was used.

The screening analysis was conducted for non-cancer (acute and chronic) risk
evaluation for all applicable HAPs, and cancer risk screenings for carcinogenic
HAPs.
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Toxicological dose response information used from the analysis was sourced from
IDEM'’s website.

The results of the analyses are provided in the table 4-1.

Non-Cancer Acute Screening

The 24-hour modeling results for non-carcinogenic HAP compounds are below the
appropriate acute Minimum Risk Level (MRL) for each compound, with no
appreciable risk of adverse non-cancer health effects to humans from a daily short-
term exposure of 1 to 14 days.

Non-Cancer Chronic Hazard Screening

As part of the non-cancer chronic hazard screening, the modeled annual
concentration for each HAP compound was compared with the appropriate
Inhalation Reference Concentration (RfC) to obtain the Hazard Quotient (HQ),
using the following equation:

Hazard Quotient = Modeled Concentration / Reference Concentration

The cumulative effects of multiple non-carcinogenic HAPs is represented by the
total Hazard Index (HI) which is a summation of individual HQs. The analyses
show that the HQs and the total HI is below a value of one and therefore, no
reasonable adverse health effects would occur due to exposure solely from the
HAP emissions from the Riverview facility.

Cancer Risk Screening

To compute cancer risks for the individual HAPs that are considered carcinogenic,
the maximum modeled annual concentration for each compound was multiplied
with its corresponding Unlt Risk Factor (URF) to estimate the potential incremental
cancer risk for an individual

Risk = Annual Concentration x Unit Risk Factor

The cumulative cancer risk for the Riverview facility was computed by summing
the cancer risk posed by each carcinogenic HAP and was found to be less than
the 1x10° threshold and therefore not a concern per the IDEM risk assessment
methodology.
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Table 4-1: Toxicological Screening Analysis for HAPs, Hydrogen Sulfide and Ammonia
Acute Chronic
Target
Modeled 24-hour Modeled Cancer Non-Cancer Hazard Organs /
CAS 24-Hour Annual Cancer . Source of . .
Pollutant MRL URF, Source - Chronic Quotient Inhalation
Number Conc Conc A Risk IDEM RfC o
(Hg/m3) {ug/m3) (ug/m3) {ug/m3) RfC, ug/m3 (HQ) Critical
Hg g Effects
Methanol 67561 8.2057 1.31 20000.00 IRIS 6.57E-05
Hexane 110543 | 12214 2100 0.15 700.00 RIS | 2.15E-04 ?‘Pet:l‘g;'ogm'
Formaldehyde 50000 0.0055 49 0.0008 1.3E-05 IRIS | 1.06E-08 9.80 ATSDR | 8.34E-05 Sye:tzgfmry
Toluene 108883 1.2379 3700 0.15 5000.00 IRIS 3.05E-05 ?'Ce[:l”so)'og'ca'
Benzene 71432 0.7061 160 0.0737 | 7.8E-06 IRIS | 5.75E-07 30.00 RIS | 2.46E-03 | /nhalation
Carcinogen
Nickel 7440020 |  0.0002 220E-05 | 24E-04 IRIS | 5.49E-09 0.20 ATSDR | 1.14E-04 | [Ih@lation
arcinogen
Pulmonary,
Ammonia 7664417 11.7695 1200 1.86 100.00 IRIS 1.86E-02 | Respiratory
system
Nasal
H2s 7783064 | 0.2504 280 0.03 2.00 IRIS 1.69E-02
passages
Xylenes 1330207 1.5515 4300 0.19 100.00 IRIS 1.91E-03 ?’Ceﬁgjlog’ca’
Respiratory
Phenol 108952 0.0165 0.002 200.00 CAL 1.02E-05 | system, Liver,
Kidneys
o-Cresol (2- 95487 0.0330 0.004 175.00 Region 9 | 2.32E-05
Methylphenol)
m-, p-Cresols 1319773 |  0.0165 0.002 600.00 CAL 3.39E-06
Cumulative Cancer Risk = | 0.591E-06 | Total Hazard Index (HI) = 0.0404
IDEM compliance metric= | <1E-06 <A1
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4.1.3 Additional Impact Assessments

Visibility Impairment Analysis

A visual impact analysis was completed to assess the potential effect of project
emissions on visibility at any nearby sensitive areas as well as farther distant Class
| areas.

The Federal Land Managers’ Air Quality Related Values Work Group (FLAG)
Phase 1 Report — Revised (2010) was reviewed for the long range visibility
analysis at Class | Areas. The nearest Class | area to the Riverview Energy site
at Dale, IN, is Mammoth Cave National Park, Kentucky, located approximately 120
km from the proposed Riverview Energy project location. As recommended by
FLAG, a Q/D test was conducted for the proposed Riverview project to determine
whether or not any further visibility analysis is necessary, where Q/D<10 does not
warrant further analyses. Q is the total SO2, NOx, PM10, and H2S04 annual
emissions from the project (in tons per year, based on 24-hour maximum allowable
emissions), and D is the distance (in kilometers) from the Class | area.

Q/D analysis for Riverview is shown in the table 4.2.

Table 4-2: Q/D Analysis
Emissions from Riverview Energy Project:
Pollutants Ib/hr tpy
NOx 80.84 354.08
S0O2 28.15 123.30
PM10 16.22 71.04
H2804 3.88 16.99
Total 1281 565.4
Q= 565.4 tpy
Distance to nearest Class 1 Area:
Distance (D), Additional Visibility
S.No. Class 1 Area km Q/D Is Q/D < 10? | Analysis Required
Mammoth Cave
T | National Park, KY 120 4.8 ves No

As requested by the National Park Service, a visibility assessment was completed
for the Lincoln Boyhood National Memorial (LIBO) which is located 8 km south of
the proposed Riverview Energy project facility. The visibility assessment was
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conducted by modeling the project emissions in the EPA VISCREEN model and
comparing the impacts to certain thresholds. The results of the VISCREEN model
are provided in Attachment A.

Soil and Vegetation Analysis

A general soil analysis from the nearby area indicates clay and sandy clay over
sandstone and shale.

Due to the agricultural nature of the land, crops in the Spencer County area, near
Dale, IN and in nearby areas in adjoining counties of Warrick, Dubois and Pike,
consist mainly of corn, soybean, wheat, and hay (2015 Cropland Data, USDA’s
National Agricultural Statistical Service Indiana Field Office).

The maximum modeled concentrations for the proposed Riverview Energy facility
are well below the NAAQS and the threshold limits necessary to have adverse
impacts on the surrounding vegetation such as autumn bent, nimblewill, barnyard
grass, bishop’s cap, horsetail, and milkweed (Flora of Indiana — Charles Deam).
The main livestock in Spencer County consist mainly of turkeys, hogs, and cattle
(2012 USDA Agricultural Census for Spencer County, IN) and will not be adversely
impacted from the facility. Trees in the area are mainly hardwoods. These are
hardy trees and no significant adverse impacts are expected due to modeled
concentrations.

Federal endangered species are listed by the U.S. Fish and Wildlife Service,
Division of Endangered Species for Indiana for 2017, and include 4 birds, 10
fishes, 3 mammals, 11 mussels, 2 reptiles, 3 insects and 6 plants. Of the federal
and state endangered species on the list, 2 mussels (Rabbitsfoot Quadrula
cylindrica cylindrica and Sheepnose Plethobasus cyphyus), 1 bird (Least tern
Sternula antillarum), and 3 mammals (Gray bat Myotis grisescens, Indiana bat
Myotis sodalis, and Northern long-eared bat Myotis septentrionalis) have habitat
within Spencer County. The listed mussels, birds and mammals are found along
the rivers and lakes, and in caves near the water bodies and wooded areas. The
facility is not expected to have any additional adverse effects on the habitats of the
species than what has already occurred from the farming, residential, and
industrial activities in the area. At this time no federally endangered plant species
are found in Spencer County, IN. The endangered plants do not thrive in
industrialized and residential areas. The facility is not expected to adversely affect
any plant on the endangered species list.
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Growth Analysis

It is estimated that approximately 200 additional jobs will be created as a result of
the proposed project. Most of the employees will be drawn from surrounding
areas. Since the area is predominately rural, it is not expected the growth impacts
will cause a violation of the NAAQS or the PSD increment. The additional money
injected into the local economy by these jobs will encourage local commercial
growth at no cost to other areas. The facility will not hinder other industrial growth
in the area, and the Applicant will be potential customer for industrial suppliers of
equipment, construction services, materials and transportation.
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Attachment A — Results of VISCREEN Modeling

Visual Effects Screening Analysis for
Source: Riverview Energy Corp, Dale IN
Class I Area: Lincoln Boyhood National Monument, Lincoln City IN

#x% Level-1 Screening  ***
Input Emissions for

Particulates 1622 LB/HR
NOx (as NO2) 80.84 LB /HR
Primary NO2 0.00 LB/HR
Soot 0.00 LB/HR
Primary SO4 3.88 LB/HR

*#x%% Default Particle Characteristics Assumed

Transport Scenario Specifications:

Background Ozone: 0.04 ppm
Background Visual Range: 20.00 km
Source-Observer Distance: 8.00 km

Min. Source-Class I Distance: 8.00 km
Max. Source-Class I Distance:  10.00 km
Plume-Source-Observer Angle:  11.25 degrees
Stability: 6

Wind Speed: 1.00  m/s

RESULTS
Asterisks (*) indicate plume impacts that exceed screening criteria
Maximum Visual Impacts INSIDE Class I Area

Screening Criteria ARE Exceeded
Delta E Contrast

Backgrnd Theta Azi  Distance Alpha Crit  Plume Crit Plume

SKY 10. 133. 100 30. 200 3.248* 0.05 0.005
SKY 140. 133. 100 36. 200 1283 005 -0.022
TERRAIN 10. 84. 8.0 84. 201 3.177* 005 0.031
TERRAIN 140. 84 8.0 84. 200 0618 005 0019
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Maximum Visual Impacts OUTSIDE Class I Area
Screening Criteria ARE Exceeded

Backgrnd Theta Azi  Distance

SKY 10. 10. 3.8
SKY 140. 10. 3.8
TERRAIN 10. 2. 1.0
TERRAIN 140. 2. 1.0

Delta E Contrast
Alpha Crit  Plume Crit Plume
159. 2.00 4.694* 0.05 0.010
159. 200 1716 0.05 -0.036
167. 200 8.689* 0.05 0.110*
167. 200 2214* 0.05 0.099*

Note: The above results are for stability class 6 (F) with very low wind speeds (< 1m/s)
which is usually at night time or at pre-dawn conditions before sunrise initiates
atmospheric turbulence. The visual impacts are expected to be much lower at more
unstable and neutral conditions (stability class C or D).
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Attachment B — Air Dispersion Modeling Protocol
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1.0 INTRODUCTION

The purpose of this document is to present the air dispersion modeling analysis or
protocol proposed to be implemented as part of an air permit application submitted
by Riverview Energy Corporation (Riverview Energy) to the Indiana Department of
Environmental Management (IDEM). The subject of the air permit application will
be Riverview Energy’s proposed new Direct Coal Hydrogenation (DCH) facility that
will convert coal to liquid fuels to be constructed near Dale, Spencer County,
Indiana.

The objective of this document is to detail the proposed air emission sources and
present the refined modeling procedures to be used to predict ambient
concentrations of criteria pollutants resulting from those facility emissions. This
document does not address air dispersion modeling of greenhouse gases
(modeling not required by IDEM).

2.0 PROJECT DESCRIPTION

Riverview Energy will develop an industrial complex to convert 200 metric tons per
hour of Indiana Number 5 high sulfur coal primarily into ultra-low-sulfur liquid fuel
products (diesel and naphtha), as well as other saleable co-products (sulfur,
ammonia and solid residue). The complex will be located near Dale, IN. The
subject property is a greenfield site of 547 acres just south of Interstate Highway
64, and east of US Highway 231, and approximately a mile northeast of Dale. The
site is bounded by County Rd 2100N on the north of the property, E County Rd
2000N to the south and N Country Rd 500E to the east; farmland separates the
Riverview Energy site from N Washington St on the west. The northeast corner of
the general property block is occupied by Winkler, Inc., Cates & Cronin
Investments, LLC., and a private landowner (Larry J. Gries). See attachment A

A Norfolk Southern Railroad mainline running north-south across the site splits the
Riverview Energy property into eastern and western portions. All the processing
facilities including coal and product handling will be located on the western side of
the property. The eastern side of the property has no proposed industrial
development.

The Riverview Energy facility will comprise of a VCC process unit for coal
conversion, feed handling and storage systems, a Sulfur Recovery Plant and
associated Amine Regeneration and Sour Water Stripping, flares, raw water
steam, cooling water and wastewater facilities, as well as storage tanks and
product shipping facilities. Additionally, a hydrogen manufacturing plant operated
by a third party will be located onsite to supply the complex’s hydrogen demand.
For coal and rail deliveries, a rail loop with unloading and staging spurs areas will
be constructed. Raw materials and products are primarily transported via rail, with
ammonia byproduct being trucked out of the complex.
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The process areas shown in Figure 2-1 include a number of different processes,
all designed to support the fuel conversion process. Coal will be brought to the
site via railcar and liquid products will be loaded and shipped offsite.
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3.0 AIR DISPERSION MODELING

The Riverview Energy DCH facility has the potential to emit greater than 100 TPY
of NOx, CO, SO2 and VOC, greater than 25 TPY for PM10 and PM2.5, and greater
than 100,000 tons per year of greenhouse gas emissions. The facility emissions
will exceed the Prevention of Significant Deterioration (PSD) significance
thresholds (ref: 326 IAC 2-2-1) and, therefore, air quality dispersion modeling will
be required. The dispersion modeling will be used to determine the ambient air
compliance status of any impacts associated with operation of the planned facility.

The modeling will be used to determine:

o  Any significant impacts from the Riverview Energy sources
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o Extent of the significant impacts

® Need for project modeling to include offsite source inventories

® Comparison of modeled Riverview Energy impacts with appropriate
standards and increments

o Documentation of any additional impacts

A modeling report describing the methodology and results of the modeling will be
provided as part of the air quality permit application submitted to IDEM.

The guidelines and basis of the modeling analyses are detailed in the following
sections of this document. All aspects of the air dispersion modeling analysis
submitted to IDEM as part of Riverview Energy’s PSD permit application package
will align with IDEM requirements for air dispersion modeling for PSD permits.

3.1 Modeling Methodology

3.1.1 Dispersion Model

Dispersion modeling will be performed using the latest version of AERMOD,
available through the BEE-Line Software Co. BEEST for Windows Suite (latest
BEEST Version is 11.09/ AERMOD Version 16216r). All regulatory default options
in AERMOQOD are used for modeling analysis. Other modeling components utilized
include the following:

Beest About

BEEST Suite

Yarsion 11.049

US EPA VYersion Numbers

AERMOD: 16216r
AERMET: 16216
AERMINUTE: 15272
AERMAF 11103
AERSURFACE: 1308
1ZC3: 02035
BRIFFRM: 14274
[BC-FRIME: 14269

Prowvidence Engineering and
Environmental Group, LLC

Copyright 2017 The EFA programs distributed with this wersion
Info: (512) 258-8855 ot BEEST are shown above. Warning: A user
Support (828) 628-0634 can and may have replaced these versians with
Fax: (512) 258-7522 otherversions. You should confirm the actual
e~rnail: infol@oris-solutions.com versions executed by viewing the output files.
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3.1.2 Source Characterization

The Riverview site topography is shown in Attachment B. The property relief
shows significant elevation change across the site. The railroad access and loop
elevation is currently set at 485 feet above mean sea level, and controls the main
process area elevations, i.e. being used for grade elevation.

The DCH facility is comprised of process, offsites, utilities and support buildings
with a main rail loop for coal and train logistics and additional rail yard spurs for
product loading and railcars staging. A set of block flow diagrams (BFDs) for the
facility is provided as Attachment C. The facility is divided into functional blocks
and air emissions sources are labelled with Emission Unit numbers as presented
in Table 3-1.
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Table 3-1
Emission PM10/
Block Unit Emission Source NOx | CO | SO2 | VOCs | HAPs
PM2.5
Number
EU-1000 Coal Unloading Station X -- -- -- - -
EU-1001 Transfer Station 1 X - - - - -
1000 EU-1006 Reclaim Transfer Station X - - - - -
EU-1007 Coal Dryer Heater X - - - - -
EU-1008 | Coal Drying Loop Purge X - - - - -
EU-1501 C_oarse Additive Storage X B B B i B
Filter
EU-1502 F!ne Additive Storage X 3 B B B i
1500 Filter
EU-1503 N_AZS Additive Storage X B B B i B
Filter
EU-1504 Fine Additive Production X 3 3 B B B
System
EU-2001 Feed Heater X X X X X X
EU-2002 Treat Gas Heater X X X X X X
EU-2003 Vacuum Column Feed X X X X X X
Heater
EU-2004 Fractionator Feed Heater X X X X X X
2000 -
EU-2005 C_oal Handling System X 3 B B B B
Filter
Coarse Additive
EU-2006 Handling System Filter X - - ” - -~
EU-2007 Fine Addlfuve Handling X 3 B B B i
System Filter
EU-2008 N_a28 Handling System X 3 B B B i
Filter
EU-3001 TGTU Stack A X X X X X X
3000
EU-3002 TGTU Stack B X X X X X X
4000 EU-4001 Loading Flare X X X X X X
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Table 3-1
Emission PM10/
Block Unit Emission Source NOx | CO | 8O2 | VOCs | HAPs
PM2.5
Number
EU-4002 Sulfur Block Flare X X X X X X
EU-4003 LP Flare X X X X X X
EU-4004 HP Flare X X X X X X
EU- Residue Pastilators X B B B X B
5001A/B/C/D | Stack1
EU- Residue Pastilators X 3 3 3 X 3
5000 5002A/B/C/D | Stack2
EU- Residue Pastilators X B B B X B
5003A/B/C/D | Stack3
EU- Residue Pastilators X 3 3 3 X 3
5004A/B/C/D | Stack4
EU-5009 Resujue Bulk Container X 3 3 3 X 3
Loading
EU-5010 Residue Rail Silo Filter X -- -- -- X --
EU-5011 Residue Swing Silo Filter X - - - X --
EU-6000 Package Boiler X X X X X X
EU-6001 Cooling Tower Cell A X - - - X -
EU-6002 Cooling Tower Cell B X - - - X -
EU-6003 Cooling Tower Cell C X - - - X -
EU-6005 EDG Diesel Tank - - - - X -
6000 E Diesel
EU-6006 mergency Liese X X | x| X X X
Generator
EU-6007 EDFWP Diesel Tank - - - - X -
Emergency Diesel Fire
EU-6008 Water Pump X X X X X X
EU-6501 Lime Silo Filter X - - - - -
EU-6502 Deaerator Vent -- -- -- -- -- --
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Table 3-1
Emission PM10/
Block Unit Emission Source NOx | CC | SO2 | VOCs | HAPs
PM2.5
Number
Eu-7o01 | Hydrogen Plant 1 X X | x| X X X
Reformer
Eu-7002 | Fydrogen Plant 2 X X | x| x X X
2000 Reformer
EU-7003 Hydrogen Plant 1 DA X X X
Vent
EU-7004 Hydrogen Plant 2 DA X X X
Vent
Totally Enclosed
8000 EU-8001 Wastewater Treatment - - - - X X
System Vent

The source locations of the planned modeled emission sources are shown in
Attachment D. The area will be fenced around its periphery and, therefore, the
boundary shown will preclude public access.

Emission controls are being included in the process areas to reduce pollutant
amounts entering the atmosphere. These emission controls include Leak
Detection and Repair (LDAR) program for VOC fugitive emissions from process
areas, dome enclosures for coal piles, coal stackers and reclaimers, and as well
as enclosed materials handling areas. The calculated emission levels for modeling
purposes conservatively apply the envisioned control technologies per process
area.

The Riverview Energy facility is a new site project and, therefore, the modeling will
be based on project design specifications. The source parameters associated with
these emission points are provided in Attachment E. This represents PTE
emissions for the facility operating at design conditions.

Three different source types are envisioned to assess the ambient air quality
impacts from the proposed Riverview facility. These include, point, line, and
volume source types as deemed necessary. The upper portion of the table in
Attachment E includes the proposed point source parameters for the different point
type sources that are part of the planned facility. Below that are the volume source
parameters proposed o characterize the fugitive HAP emissions from the process
areas, and product storage and handling areas which occur from a volume source

type.
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In regards to modeling roads inside the plant, there is very little routine truck traffic
associated with raw materials or products, as rail transportation is predominantly
used. The truck entrance on road 2100N is only 0.5 mile to the ammonia truck
loading spot for which 5 truck per day equivalent expected; and the entrance is
only 0.3 mile to the Na2$S Silo for which 34 trucks per year are expected. No other
regular product or feed material transport other than car and maintenance truck
traffic are expected. The roadway segments will be modeled as line source types.

The emission rates associated with the various sources are also provided in the
appropriate modeling emission units for the source type modeled. The point and
volume source emissions shown are in units of grams per second (g/s), whereas
the line source emissions shown are in units of grams per second per square meter
(g/s/m2), which is appropriate for that type of source.

Of note in the point source parameters in the upper portion of table in Attachment
E is the use of a “-6K” exhaust temperature for the cooling towers. The use of a
negative temperature instructs the model to apply a positive 6 degrees to the
hourly meteorological ambient temperature. The rationale for this approach is that
cooling tower water is typically warmer than ambient and use of a static exit
temperature or an ambient exit temperature may mischaracterize the difference in
temperatures. Further, this approach precludes potential problems in hot summer
temperatures when warm ambient temperatures could suggest that the cooling
tower temperature was colder than ambient and no buoyancy is calculated by the
model.

The remaining point source modeled parameters are typical for the types of point
sources being modeled and are based on engineering design specifications. The
flare parameters are based on EPA guidance for the calculation of effective
diameters based on a fixed exhaust temperature (1273 K) and exit velocity (20
m/s). The effective diameter is then based on the formulaic determination of plume
rise based on heat release rates from the flare volume.

The volume source parameters used to characterize the fugitive emissions
parameters were calculated based on EPA guidance and the physical dimensions
of the activity areas and depths.

The line source parameters for roadway emission characterizations were based
on EPA guidance for the application of line sources. The beginning and ending
line segment locations are used, together with the roadway width, to determine the
road segment area. This is used to divide into the emission rate to calculate the
appropriate modeled rate.

Modeling will be performed to assess impacts on ambient air quality on both a
short-term and annual basis, as defined in Section 3.2.1. In each case, emission
points sources listed in Attachment E will be modeled — for sources operating
intermittently, IDEM guidance will be referenced to determine appropriate
instances where such sources may be exempt from inclusion in air dispersion
modeling.
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3.1.3 Source Characterization for Intermittent Planned Flaring Events

In addition to modeling of normal operating conditions for the proposed facility as
described in previous sections, intermittent planned flaring events from the facility
will also be assessed for impacts to the ambient air quality through modeling, as
requested by IDEM.

Planned flaring events are identified by Riverview, of which the three major flaring
events with the maximum estimated emissions of CO, NOx, SO2 will be assessed
for potential impact to ambient air quality. The three flaring events are:

e Event 1 (CO Max) — flaring of Reformer Vent gases to the LP Flare during
the Hydrogen Plant-2 commissioning or cold start-ups (CCSU); up to 2
events per year, lasting 12 hours per event

e Event 2 (NOx Max) — flaring of purge gases to the HP Flare during the VCC
Unit LPH during commissioning or cold start-ups (CCSU); up to 2 events
per year, lasting 168 hours per event

e Event 3 (SO2 Max) — flaring of purge gases to the HP Flare during the VCC
Unit Product Stripper commissioning or cold start-ups (CCSU); up to 2
events per year, lasting 48 hours per event

Source input parameters for modeling of the above listed planned flaring events
are provided in Attachment J. For the Flare Tool in AERMOD, the Texas
methodology will be used to determine the flare effective stack diameter and
buoyancy flux, based on the input value parameters of flare heat release rate and
flared gas molecular weight.

As the planned flaring events are expected to last only for few hours in a year, only
short-term impact assessment to the ambient air quality, i.e. 1-hr, 3-hr, 8-hr and
24-hr, will be assessed for the above pollutants.

In developing these planned flaring events or scenarios, the emissions estimates
indicated in Attachment J are accounted for the fact that the VCC unit will first
target 50 percent design rate during commissioning or cold start-ups (CCSU). This
is to establish that steady state operations can be maintained before ramping up
to 100 percent design rate for systems testing and ultimately the VCC unit
performance tests. Thus the following is expected:

e (0-50% rates will be seen at fired units as recirculating streams are heated,
they could be averaged as being at 25%, but Riverview chose to evaluate
at 50% for conservatism in this modeling analysis

e Only one Hydrogen plant or Sulfur Recovery Unit (SRU) needs to be
operational to reach 50% rate target

e The SRU(s) will be fired on fuel gas and ready to receive acid gas feed
streams from the Amine Recovery Unit's (ARU) and Sour Water Stripper’s
(SWS) initial operations as sulfur load from the VCC Unit increases. They
were likewise conservatively evaluated at 50% for the modeling analysis

e Venting to flare will taper off as VCC rate approaches 50%
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¢ The maximum heat release rates provided for the LPH CCSU and Product
Stripper CCSU flaring events are not concurrent nor representative of the
entire period of their flaring periods and are believed conservative

e The commissioning or cold start-up impact modeling of greatest interest is
likely at between the 25 and 50% rate cases

Similarly for the Hydrogen Plant 2 Reformer CCSU flaring event for CO Max
case, it is anticipated that:

e The VCC facility will be operational at 50% capacity, with the fired heaters
operating at 50% firing rates

e The Hydrogen Plant 1 Reformer is operating at 100% capacity to support
the VCC facility which is at 50% capacity

e The Hydrogen Plant 2 Reformer CCSU flaring event is not concurrent with
the LPH CCSU and Product Stripper CCSU flaring events

3.1.4 Modeling Domain

Pollutant concentrations will be assessed using a receptor grid extending out to 10
km from the facility fenceline, and spacing of the receptors will be arranged as
described below.

50 m along the facility fence line

50 m extending from the fence line to 0.5 km
100 m extending from 0.5 km to 1.5 km

250 m extending from 1.5 km to 3 km

500 m extending from 3 km to 10 km

Modeling a receptor grid extending beyond 10 km and up to 50 km out from the
facility fenceline (at 500 m spacing) is not pursued as part of Riverview Energy’s
modeling for significant impact level (SIL) analysis. The full grid of receptors is
depicted in Attachment F.

Where necessary, fine grids of 50-meter spacing may be created over areas of
maximum modeled concentration of pollutants to ensure that a true maximum
ground-level concentration has been identified after using the above grid spacing.

3.1.5 Terrain
3.1.5.1 Terrain Elevations

The AERMAP program provided by BEE-Line Software Co. with its latest BEEST
for Windows Suite (BEEST Version 11.09, AERMAP Version 11103) will be utilized
to process a terrain data file and assigning terrain heights to each receptor
modeled.

The terrain data file available from IDEM for Spencer County (. TIF file type) is used
in AERMAP to extract terrain elevations for receptors and bases for sources and
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buildings. This terrain data file is in the National Elevation Dataset (NED) format
and is published data by United States Geological Survey (USGS) and provided
by IDEM.

3.1.5.2 Land Use Determination (Urban/Rural)

The AERMOD model includes functionality to account for the affects increased
surface heating in largely developed areas by selecting a model option for “urban”
site locations. The Riverview Energy facility is to be located in a rural area with
few nearby sources of air emissions, so the urban area modeling option will not be
selected; this is in accordance with the recommendation of IDEM in its modeling
guidance document.

3.1.6 Building Downwash

The site layout attached in Attachment C shows the location of main storage tank
structures, buildings, other major structures (i.e. cooling tower structure), and the
stacks for all identified emission sources. Process vessels, pipe racks, and other
open, elevated process equipment support structures are not modelled for
downwash effects. Stack heights will be specified to comply with good engineering
practice (GEP) requirements established in 326 IAC 1-7-4, and guidance given in
IDEM’s Air Quality Modeling Policies, November 2014.

Building downwash affects will be analyzed using EPA’s Building Downwash Input
Program with Plume Rise Model Enhancements (BPIP-PRIME) algorithm. The
BPIP-PRIME program provided by BEE-Line Software Co. with its latest BEEST
for Windows Suite (BEEST Version 11.09, BPIPPRM 04274) will be used to
determine the required wind-direction-specific building dimensions.

A list of buildings, large tanks, and other major structures which will be modeled
and assessed for downwash effects is given in Attachment G; modeled input is
based on available definition of each structure’s physical parameters at the time of
permit application drafting.

The Riverview facility design is based primarily on a series of processes housed
in towers without significant associated buildings or structures. As shown in
Attachment E, many of the exhaust heights are in excess of 100 feet above grade
level (agl). The coal pile domes are of geodesic shape with round shape at the
top, but for purposes of modeling they are assumed as cylindrical structures for
their full height. Therefore, any downwash impacts seen in the modeling results
from these domes are conservative, as rounded shape will not have the same
impact as that of square edged type structure. Of note, none of the stack heights
exceed the GEP maximum stack height of 65 m. The sources will be modeled at
the proposed heights shown in Attachment E.
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3.1.7 Meteorological Data

The meteorological data used in AERMOD dispersion analysis is the most recent
data set of pre-processed files available from IDEM. IDEM considers data from
the Evansville Regional Airport NWS meteorological monitoring station to be
representative for sites in southwest Indiana, including Spencer County.

The complete meteorological data set, covering 5 years from 2012-2016 of
continuous monitoring data from the Evansville Regional Airport meteorological
station, comprises 10 files; 5 files of surface scalar parameter data (.SFC file-type),
one for each year, and 5 files of profile elevation data (.PFL file-type), one for each
year. The meteorological data combines data from Evansville Regional Airport
NWS and Lincoln, lllinois upper air measuring station. The data was processed
by IDEM in the latest AERMET (16216) and have adjusted surface friction velocity
(u".

IDEM provided the meteorological data in these pre-processed file types for direct
input to AERMOD requiring no additional processing by applicants, and this will be
utilized by Riverview Energy as part of its permit application.

The wind rose of the five years of data is shown in Attachment G.

3.2 Modeling Analysis

The air quality impact assessment component of the permit application modeling
comprises two distinct phases. First, a preliminary analysis is conducted and
modeled results for ground-level concentrations of modeled criteria pollutants are
compared to applicable significant impact levels (SlLs) per US EPA and IDEM;
based on the outcome of the preliminary analysis, a more comprehensive impact
analysis will be conducted through modeling as part of the permit application
process.

The preliminary impact analysis predicts by air dispersion modeling the maximum
impact of significant emissions increases from the proposed facility for comparison
with the SiLs of each criteria pollutant. If the modeled ground level concentrations
resulting from emissions from the proposed facility are predicted to be less than
the SlLs, no further modeling for comprehensive impact analysis is required by
IDEM.

For modeled ground level concentrations that exceed the SlLs, additional modeling
for full impact analysis is required. In this case, the preliminary analysis is used to
define the significant impact area (SIA) within which the full impact analysis must
be performed. The modeling analysis will include the potential emissions from the
Riverview Project, all other sources inside the significant impact area (SIA), and
other distant sources taken from the NAAQS inventory that may impact the SIA.
IDEM will be consulted on distant sources to be included in any comprehensive
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analysis conducted with SIA or within 50 kilometers of the site. See section 3.2.3
for details.

3.2.1 Source Inventories

Based on the total potential to emit for the following pollutants exceeding significant
emission rates per IDEM, Riverview Energy will perform air dispersion modeling
for the pollutants and averaging periods identified below for the emissions sources
as presented in Attachment E.

PM2.5 — 24-hr, Annual

PM10 — 24-hr

S0O2 - 1-hr, 3-hr, 24-hr, Annual
NO2 - 1-hr, Annual

CO - 1-hr, 8-hr

Predicted ground-level concentrations modeled will be compared to SIL levels for
each pollutant and applicable averaging period, as presented in table 3-2.

Table 3-2
Significant Impact
Pollutant Averaging Period Level (SIL) (ug/m3)
PM Annual 0.3
25 24-hr 1.2
PMio 24-hr 5
Annual 1
24-hr 5
S0z 3-hr 25
1-hr 7.8
Annual 1
NO2 1-hr 7.5
8-hr 500
CO 1-hr 2000

Emission rates and physical source parameters used to define each modeled case
are presented in Attachment E.

3.2.2 Background Values

For SIL analysis modeling, background concentrations are not required to be
included in the model. Appropriate background values will be added to modeled
concentrations when a NAAQS analysis is being conducted. PSD increment
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modeling results will be compared with 80% of the available PSD Class Il
increment.

Where necessary, for modeling associated with Riverview Energy’s permit
application, the background concentrations based on monitoring data from the
most current three-year period (2015-2017) from the closest monitoring station will
be used for all pollutants. This is in lieu of site-specific monitoring requirements.

The existing ambient background data was obtained from IDEM through the IDEM
web interface that includes Indiana-specific background concentrations. The
closest monitoring station location to the Riverview Energy site in Spencer Co., IN,
for most of the pollutants is Evansville, IN. The background concentrations and
the source monitoring stations selected for modeling purposes for this project are
indicated in table 3-3 below.

Table 3-3
Annual Three Year
Pollutant | Averaging (2015-2017) Monitoring Site ID, and Location -
Period Design Value County, City and Site Name
(ppm) (Hg/m3)
PMas Annual - 8.7 181470009, SPENCER, DALE,
' 24-hr - 19 DALE-ELEMENTARY SCHOOL
18-037-2001, DUBOIS, JASPER,
PMio | 244 ] 31 | JASPER-POST OFFICE
gz_r‘h‘:,a' 8:881;’2 131'?1 18-163-0021, VANDERBURGH,
SO2 EVANSVILLE, EVANSVILLE-
3-hr 0.00863 22.6 BUENA VISTA
1-hr 13ppb | 330
18-163-0021, VANDERBURGH,
NO2 Annual 0.008 15 EVANSVILLE-BUENA VISTA,
EVANSVILLE
18-141-0015, St. Joseph,
NO2 1-hr 36 ppb 67.68 SOUTH BEND-SHIELDS DR,
SOUTH BEND (See Note)
18-163-0022, VANDERBURGH,
CO o 10| 12020 | EVANSVILLE, EVANSVILLE-
' ' LLOYD
Note: The 1-hour NO2 monitoring data from Evansville, IN, monitoring station is

incomplete, and therefore, IDEM recommends the use of 1-hr monitoring data from the
South Bend monitoring station as background concentration.

3.2.3 Modeling of Existing Sources

Comprehensive impact analysis may be required if the preliminary analysis
indicate exceedance of SlIL(s). Based on guidance from U.S. EPA (U.S. EPA
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Memo from Tyler Fox dated March 01, 2011) concerning the 1-hour standards for
S02 and NO2, a 10 kilometers distance is considered adequate to determine
which nearby sources to include in the modeling. Large emitting sources like
utilities that are outside the 10 kilometers boundary and out to 50 kilometers, will
also be considered as they could have a significant impact on the project’s SIA.

The existing sources located in Indiana and Kentucky that could impact the
project's SIA and that will be included in a NAAQS modeling are presented
Attachment I.

The modeled results will be compared to the PSD Class Il increments as well as
the ambient air quality standards as indicated in the table 3-4 below.

Table 3-4
Poliutant | Averaging Concentration Used for NAAQS Standard | PSD Class |l
Period Comparison to Standard (Hg/m3) Increment
(pg/m3)
PMz2s | Annual Highest average of the 12 4
annual averages across 5
years
24-hr Multiyear average of 8% 35 -
highest (98" percentile)
across 5 years
24-hr Highest Second High - 9
PM1o | Annual Highest Revoked 17
24-hr Highest Sixth High over 5 150 30
years
SOz Annual Highest 80 20
24-hr Highest Second High 365 91
3-hr Highest Second High 1300 512
1-hr Multiyear average 4" 196.2 (75 ppb) -
highest (99 percentile)
NO:2 Annual Highest 100 (53 ppb) 25
1-hr Multiyear average 8™ 188.6 (100 ppb) -
highest (98" percentile)
CO 8-hr Highest Second High 10000 -
1-hr Highest Second High 40000 -

3.2.4 Modeling of Hazardous Air Pollutants (HAPs)

The Riverview Project is expected to be major source of HAPs with PTE HAPs
emissions equal to or exceed 10 tons/year for any single HAP or equal to or exceed
25 tonsl/year for all HAPs combined. AERMOD will be used to estimate the
maximum off-site concentration of each applicable HAP emitted. These
concentrations along with toxicological data will be part of the inhalation risk and
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hazard evaluation as provided by U.S. EPA. Toxicological dose response
information that will be used is available at IDEM’s web address.

The toxic screening assessment will be performed assuming an acute (short term)
and chronic (long term) exposure duration. An acute evaluation will assume
exposure duration of 1 to 14 days. A 24-hour modeled concentration will be used
in the evaluation of acute risk. A chronic evaluation will assume exposure duration
of 24 hours a day, 365 days per year, for 70 years. An annual average modeled
concentration will be used in the evaluation of chronic exposure.

The screening analysis will be conducted for non-cancer (acute and chronic) risk
evaluation for all applicable HAPs, and cancer risk screenings for carcinogenic
HAPs.

The sources of HAPs emissions to be modeled are indicated in Attachment E.

3.2.5 Additional Impact Assessments

As part of a PSD application, an additional impacts assessment is required to
afford comparative analysis of indirect portions of the project on the local
environment. The analysis assesses the impacts of air, ground, and water
pollution on soils, vegetation, and visibility caused by any increase in emissions of
any regulated pollutant from the source, and from associated growth.

The elements of growth analysis will include the description of growth and effects
to infrastructure due to the need for increased labor force in support of the project;
an estimation of air emissions from the associated industrial, commercial, and
residential growth; and, a determination whether or not the growth will cause an
increase in air emissions that could adversely affect the air quality.

The soils and vegetation analysis will include an assessment of the project impacts
to local flora and fauna to the extent known. This will include a comparison of
project impacts to known levels that are generally protective of vegetation and
agriculture as well as a listing of threatened or endangered species in the project
area and any potential project impact to them.

The visibility impairment analysis will be included to assess the potential effect of
project emissions on local visibility, and on near and long-range Class | areas. The
assessment is completed by modeling project emissions in the EPA VISCREEN
model and comparing the impacts to certain thresholds. The VISCREEN analysis
will be completed based on local background visual range values.

The nearest Class | area is Mammoth Cave, Kentucky, located approximately 120
km from the proposed Riverview Energy project location. It is expected that given
the distance and the relatively low emissions from the project, Class | area impacts
are not expected to occur. Should a pollutant potentially exceed the applicable
SIL and should a Class | area PSD Increment be applicable for that pollutant and
averaging period, then receptors located in the direction of the Class | area and at
a distance of 50 km from the Riverview source will be modeled and those values
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compared with the applicable Class | PSD Increment level. The Federal Land
Managers’ Air Quality Related Values Work Group (FLAG) Phase 1 Report-
Revised (2010) for Class | Areas will also be reviewed as part of visibility
assessments for areas within 50 km and at distances greater than 50 km.

As requested by the National Park Service, visibility impacts at the Lincoin
Boyhood National Memorial (LIBO), Lincoln City, Indiana, will also be assessed.
The Lincoln Boyhood National Memorial is located approximately 8 km to the south
of the proposed Riverview Energy project location.

The additional impacts assessment will be documented and provided to the IDEM
for review. All electronic modeling input and output files generated and used to
support the Riverview project will be provided to IDEM for review.
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Attachment A — Facility Location and Boundary, Spencer Co., IN

Page 22 of 38



EPA-R5-2019-006986_0000348

Riverview Energy Corporation Document No: H102-0000-EV-GEN-EV2-1000

KBR Project No. H102 Revision: D
AIR DISPERSION MODELING PROTOCOL Issue Purpose: IFI

Attachment B — Area Topographic Map
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Attachment C - Block Flow Diagrams
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NOTES:
1 BLOCK 2000 1
] VEBA COMBI CRACKER (VCC) Eu-2001 Feed Heater B
£EU-2002 Treat Gas Heater
EU-2003 Vac Column Feed Heater
9 EU-2004 Fractionator Feed Heater 2
£U-2005 Coal Handling System Filter
£U-2006 Coarse Additive Handling System Filter
EU-2007 Fine Additive Handling System Filter
- EU-2008 Na28 Handling System Filter 1
EU-2005, -20086, -2007, EU-2001 EU-2002 EU-2003 EU-2004
--2008
3 3
T Ty Yy |
! !
| | i i SWEET LPG | . TO BLOCK 4000 STORAGE _—
! | ! " & BLOCK 6000 FUEL GAS
COAL i |
FROM BLOCK 1000 I . |
i i
. : RICH AMINE | ] TO BLOCK 3000 4
COARSE I i | AMINE REGENERATION UNIT
FROM BLOCK 1500 ADDITIVE l e !
P FEED LIQUID (SLURRY) GAS PHASE !
B | PREMIX PHASE HOT SEPARATOR | (TRICKLE BED) vacumGAsOLveD) | | O BLOGK 4000 |
- - > T L
' HYDROCRACKER SECTION HYDROTREATER | \ PRODUCT STORAGE
FINEADDITIVE | SECTION SEGTION SECTION [
FROM BLOCK 1500 + o I
5 V/ ! !
i NAPHTHA L TO BLOCK 4000 5
| I : o PRODUCT STORAGE
Na2s | |
FROM BLOCK 1500 T - |
- I | -
: DIESEL | | TO BLOCK 4000
i | o PRODUCT STORAGE
LEAN AMINE | 4 A [
FRCOM BLOCK 3000 : RESIDUUM ¥ |
5 | o R — 8
! !
I |
| P SOLVENT OIL (VGO) ¥ I LEGEND:
| |
- SODA ASH | \ RESIDUE | TO BLOCK 5000 XX00 = PROCESS BLOCK OR PLANT AREA NUMBER —
NEUTRALIZING AGENT | | T RESIDUE SOLIDIFICATION
! !
I |
: |
7 . I 7
OMDS | 1 SLOP OIL | .| TOSTORAGE, RECYCLE TO
CATALYST START-UF SULFIDING ! i \ PLANT USERS
ANILINE : |
- | I IFP 3§ 90CTi8 § APPLIGATION REVISIONS TO DATE AN § saL | 8P 7
| l IFF 2 15MAY1E § APPLICATION REVISIONS TO DATE RN SAL BF
i SOUR WATER (PHENOLIC AND NON-PHENOLIC) | \ TO BLOCK 3000 T N T T [V R
! l ‘ SULFUR BLOCK 0 280ETYE §ISSUEFOR INFORMATION RN SAL
8 | J DATE REVISION DESCRIPTION BY CHK § AFP | CLIENT 8
T T T T T T T T T T T T T T T T T e e e e COMPLIANGE
IATION THAT IS SUBLECT 70 US EXPORT CON
R RE-EXPORTED EX AS AUTHORIZED
VENTS.
THIS DOCUMENT CONTAIN MATION WHCH 15 PROPRIETARY TC KELLOGG BROWN & ROOT LLC.
s THIS INFORMATION IS TO ELD IN CONFIDENCE. NG DISCLOSURE OR CTHER USE OF THIS e
DOCUNMENT, EXCEPT AS NECESSARY FOR OPERATION OF THE PLANT WITHIN OWNER'S CONTRACTUAL
QBLIGATIONS, 1S TO BE MADE WITHCUT PRIOR WRITTEN CONSENT OF KELLOGG BROWN & ROOT LLC.
9 RIVERVIEW ENERGY 9
CORPORATION
- BLOCK FLOW DIAGRAM FOR PERMITTING BASIS -
BLOCK 2000 - VCC UNIT
DIRECT COAL HYDROGENATION (DCH) PLANT
DALE, INDIANA
10 o VL%IVERVIEW ENERGY CORPORATION 10
KERHmz “ H102-2000-EV-DWG-EV2-0001
CLASS | JOBNO. DOCUMENT NO. SHEET § REV
A | B | D | E | F | H | | | K | L | M
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EPA-R5-2019-006986_
A B | ¢ | D E | F I G | H [ I J | K I L | M
NOTES:
1 B LOC K 2000 1.HEATER TO INCLUDE PROVISIONS FOR AIR PREHEAT. 1
2. PHENOLIC SOUR WATER FROM VCC VAC COLUMN.
| VEBA COMBI-CRACKER (VCC) UNIT DETAILS a
J EU-2002 Treat Gas Heater
.—‘ TO BLOCK 4000 HP FLARE £U.2003 Voo Conmn Fead Heater
£U-2004 Fractionator Feed Heater 2
2 T T T T T T s /A EU-2005 Coal Handling System Filter
i EU-2006 i FROM BLOCK 3000 EU-2006 Coarse Additive Handling System Filter
; €« o : LEAN AMINE £U-2007 Fine Additive Handling System Filter
FROM BLOCK 1000 - -
- COAL HANDLING HANDLING SWEET LPG ! £U-2008 Na28 Handling System Filter ——
} SYSTEM | L TO BLOCK 4000 STORAGE &
i ? i BLOCK 6000 FUEL GAS
| i
3 i ‘ | BN i 3
: SCREW i
i CONVEYOR AMINE i
| ABSORBER |
- I EU-2006 N RICH AMINE | ]
: ‘........ COARSE f ! TO BLOCK 3000
FROM BLOCK 1500 ' ADDITIVE i AMINE REGENERATION UNIT
COARSE ADDITIVE STORAGE i HANDLING ¢ ‘
i SYSTEM r i
4 1 | 4
i Y i
! v NAPHTHA | | TO BLOCK 4000
i SCREW 1% STAGE 2" STAGE > PRODUCT STORAGE
- i CONVEYOR ™ REACTORS - HOT REACTOR BEDS — i n
! LIQUID SEPARATOR GAS PHASE i
I PHASE HYDROTREATING i
! . HYDRO- (GPH) I
! EU-2007 CRACKING DIESEL | J TO BLOCK 4000
5 I P — EINE (LPH) FRACTIONATOR C PRODUCT STORAGE 5
FROM BLOCK 1500 | ADDITIVE |
FINE ADDITIVE STORAGE T HANDLING !
! SYSTEM /Y EU-2003 !
n : Y VAC GAS OIL (VGO) : N TO BLOCK 4000 -
i ¥ VAC | " PRODUCT STORAGE
; SCREW NOTE 1 Cgé‘ég‘N COLD SEPARATOR :
! CONVEYOR FusLess | HEATER !
6 ! EU-2004 | TO BLOCK 1500 6
i 4 ] i Na;S PREMIX SOLVENT
i VACUUM i ‘
i EU-2008 r YV ¥ EU-2001 ™| DISTILLATION FRACTIONATOR i LEGEND.
> HEATER
- : T L ons : XX00 = PROCESS BLOCK OR PLANT AREA NUMBER |
i s FEED o SOURWATER | | TO BLOCK 3000
i a PREMIX N - -
‘ FROM BLOCK 1500 ' HANDLING PRUM HEATER > NOTE 2 : ‘ SULFUR BLOCK
Na2S STORAGE i SYSTEM FUEL GAS i
7 I [ 7
; T SLOP OIL | [ TOSTORAGE, RECYCLE TO
| i PLANT USERS
| VGO RECYCLE EU-%OOZ i
- : : APPLICATION REVISIONS TO DATE RN SAL BP .
FROM BLOCK 7000 | TREAT i _ & § APPLICATION REVISIONS TO DATE BN § AL | oBe
‘ HYDROGEN PRCODUCTION ! HEG/G'SER HYDROGENATED RESIDUE ! ;‘ TO BLOCK 5000 1SSUE FOR PERMT Ry osat | B
! e cac ! ‘ RESIDUE SOLIDIFICATION ISSUE FOR INFORMATION RN SAL
8 ! FUELeAS NOTE i REVISION DESCRIPTION BY CHK § AFP | CLIENT
! i O DE <P TICH 1Y Hk i L T 8
| I COMPLIANCE
. . 14 4 THAT 1S SUBL TO US EXPOR M
1 SWEET LPG ! J BLOCK 4000 STORAGE & ;Q%H;éo%srg DUEEK;m jAg ALJ[EOI)?FEZTEEO
! T BLOCK 6000 FUEL GAS i
\ : : THIS DOCUMENT CONTAIN MATION WHCH 15 PROPRIETARY TC KELLOGG BROWN & ROOT LLC.
P . . THIS ORMATION IS TO ELD 1N CONFIDEMCE. NG DISCLOSURE OR CTHER USE OF THIS e
FROM BLOCK 3000 { o | DOCUIMENT, EXCEPT AS NECESSARY FOR GPERATION OF THE PLANT WiTHIN OWNER'S CONTRAGTUAL
LEAN AMINE I LOW | OBLIGATIONS, IS TO BE MADE WITHOUT PRIOR WRITTEN CONSENT OF KELLOGG EROWN & ROOTLLG,
| PRESSURE i
| |
i VCC SOUR AB@%E@ER RICHAMINE TO BLOCK 3000 9
—
9 i LPG STREAMS I AMINE REGENERATION UNIT RIVERVIEW ENERGY
: : CORPORATION
i i
- I : BLOCK FLOW DIAGRAM FOR PERMITTING BASIS -
; | BLOCK 2000 —vCC UNIT DETAIL
T T e e ' DIRECT COAL HYDROGENATION (DCH) PLANT
DALE, INDIANA
10 - VL%IVERVIEW ENERGY CORPORATION 10
KBRH102 - H102-2000-EV-DWG-EVZ-0002
CLASS § JOBNO. DOCUNMENT NO. SHEET § REV
A | B c | D | E | F G | H | | J | K | L | M
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A B | ¢ | D E | F I G | H I I J | K l L | M
BLOCK 3000 1
1. 2% 70% CLAUS SRU's WITH TAIL GAS TREATMENT
UNITS (TGTU)
EU-3001 TGTU Stack A
e . EU-3002 TGTU Stack B 2
I [
! !
! |
; AMINE REGENERATION UNIT (ARU) AND ! -
SULFUR RECOVERY UNITS (SRU) :
! SOUR WATER STRIPPING (SWS) NOTE 1 !
: El-3001 EU-3002 ! 3
I
: e i e 1— ' _¢ ___________________ ! :
[ !
o L TAIL GAS |
: | | COMBUSTION TREATMENT . i —
FROM BLOGK 2000 L - ! i AR UNITS : ‘—ﬂ TO BLOCK 4000 SULFUR FLARE
RICH AMINE FROM ABSORBERS T > AMINE [ | Co
1 I i ! | ARU ACID GAS : !
i . REGENERATION i ; . 4
1 b UNIT ! i Lo
TO BLOCK 2000 . | ! i ! i
LEAN AMINE TO ABSORBERS I i | | l | i
[ | P
! : [ | Co
P | | Lo .
P J COMBUSTION by
| . | : AR & 2x70% : |
bl i | PARALLEL o
Lo i i TRAIN P! 5
\ , ! ! SULFUR P
i I : PHENOLIC PHENOLIC SOUR i i WS AGID GAS RECOVERY : |
o ek 200 - SOURWATER |WATER STRIPPING n ! UNITS P
b STORAGE UNIT 4 | | BN u
: LQuIDSULFUR ;L TO BLOCK 4000
! : i i SOUR WATER I 7| MOLTEN SULFUR STORAGE
I ! H2S RICH ] | RECYCLE TO SWsS : |
I ! ACID GAS i: i i |
| | STRIPPED i I . i
o PHENOLIC SOUR f—r | — , | Lo
P ‘ ' by
P ! ! | : XX00 = PROCESS BLOCK OR PLANT AREA NUMBER | {—
Pl ! ! by
. i e |
FROV BLOCK 2000 i | | NON-PHENOLIC | NON-PHENOLIC | !
NON-PHENOLIC SOUR WATER T T © | SOUR WATER SOUR WATER | AMMONIA | ‘ TOBLOCK 4600
: : STORAGE STRIPPING UNIT i I j AMMONIA STORAGE 7
. | |
P! I
| .
o ! | |
I | STRIPPED V ! STRIPPED SOUR WATER | ‘ TO BLOCK 8000 IFP 3 90CT18 § APPLICATION REVISIONS TO DATE RN SAL BP .
i i PH ENOL'C SOU R H | =‘ WASTEWATER TREATMENT IFF 2 15MAY1E § APPLICATION REVISIONS TO DATE RN SAL BP
| i WATER STORAGE : | IFF 1 & § 1SSUE FOR PERMT RN GAL aP
] | J I 28NOVAT RINFORMATION RN SAL
| s | DATE iGN DESCRIPTION BY CHK § AFP | CLIENT 8
| COMPLIANCE
| | A TO BLOCK 2000 FARTION 1147 1S SUBIECT 70 U, EXPORT o
RECYCLE OR RE-EXPORTED EXCEPT AS AUTHORIZED UNDER
L ______________________________________________________________________________________________________________ ] IS,
13 PROPRIETARY TO KELLOGG BROWN & ROOT LLC.
FIDENGE. NG DISCLOSURE OR CTHER USE OF THIS e
DOCUNMENT, EXCEPT AS NECESSARY FCR OPEPAT\BN OF THE PLANT WiTHIN OWNER'S CONTRACTUAL
QBLIGATIONS, 1S TO BE MADE WITHCUT PRIOR WRITTEN CONSENT OF KELLOGG BROWN & ROOT LLC.
RIVERVIEW ENERGY 9
CORPORATION
BLOCK FLOW DIAGRAM FOR PERMITTING BASIS -
BLOCK 3000 - ARU — SWS - SRU UNITS
DIRECT COAL HYDROGENATION (DCH) PLANT
DALE, INDIANA
o VL%IVERVIEW ENERGY CORPORATION 10
KERHm & H102-3000-EV-DWG-EV2-0001 10F 1
CLASS § JOBNO. DOCUNMENT NO. SHEET § REV
A | B c | D | E | F G | H | | J | K | L | M
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EPA-R5-2019-006986_
A B | ¢ | D E | F I G | H I I J | K l L | M
NOTES:
| BLOCK 3000 1
=} TO BLOCK 4000 SULFUR FLARE
2 2
F—- T T T T T T T T T T T T T T T T T T T T T | o T e e e e e e e e e e 1
— i | | |
FROM BLOCK 3000 i . I i |
FRESH AMINE STORAGE / | o : | I
| - |
3 I : | i 3
| - I
! P! |
| 2o I J TO BLOCK 3000
- TO BLOCK 6000 ! : ! 4 l {  SULFUR RECOVERY -
TREATED GAS STREAM |‘ [ - |
! D cws i
| CARBON | | STRIPPER OVHDS l
A I FILTER i I CONDENSER STRIPPER | s
i i AN N CONDENSER !
! | ! ACCUMULATOR |
| - |
! : ! CWR i
- | - . | -
FROM BLOCK 6500 | WASH WATER [ Y I
WATER SUPPLY i | ! i |
[ oL |
! CARBON FILTER STRIPPER
| oo CWR PUMP (A[B)| REFLUX !
5 | WASH | PUMP (A/B) | 5
| WATER cws b |
| COOLER | : | TO BLOCK 3000
' & i 7| SOUR WATER STRIPPER
: WASH WATER 1 y CONDENSATE .
— | RECIRCULATION b STRIPPER : |
| PUMP (A/B) i LEAN :
: CWR I AMINE |
! ABSORBER LEAN AMINE | SLTER .
I COOLER | ! 8
6 | | |
R\ [ : [ i
FROM BLOCK 2000 ; ; .
o I | LEGEND:
ACID GAS STREAM i [ 4 I
. ~ [ STRIPPER -
- | I | REBOILER I XX00 = PROCESS BLOCK OR PLANT AREA NUMBER —
| I ot | T e AT N, |
i T ] e | N TO BLOCK 6000
| ! RICH AMINE — LEAN AMINE i | CONDENSATE RECYCLE
; 2 RICH AMINE] HEAT EXCHANGER |
7 ! FILTER | : 7
! RICH AMINE PUMP (A/B) | I
| |
[ ! i
' (% ! l
! !
1 | : | IFP 3 APPLICATION REVISIONS TO DATE AN § saL | 8P 7
| - | ol o2 & | APPLICATION REVISIONS TO DATE R
i | LEAN AMINE PUMP (A/B) | - P —— A
! | IFP 1SSUE FOR PERMT RIS S
L T B T B T i e I ISSUE FORINFORMATION RN | sAL
8 REVISIGN DESCRIPTION By Jom |oaee faien | g
COMPLIANCE
ATION THAT IS SUBJECT 10 US. BXPORT CGON
TO BLOCK 3000 L R RE-EXPORTED BXI AS AUTHORIZED
FRESH AMINE STORAGE “ v VENTS.
TO /FROM THIS DOCUMENT CONTAIN WATION WHICH 15 PROPRIETARY TO KELLOGG BROWN & ROOT LLG
1 BLOCK 3000 THIS INFORMATION 1S TO ELD IN GONFIDENCE.  NO DISCLOSURE CR OTHER USE OF THIS fmmemed
RICH AMINE DOCUMENT, EXCEPT AS NEGESSARY FOR OPERATION OF THE PLANT WITHIN OWNER'S CONTRAGTUAL
SURGE TANK OBLIGATIONS, 18 TO BE MADE WITHOUT PRIOR WRITTEN CONSENT OF KELLOGG BROWN & ROOT LG,
9 RIVERVIEW ENERGY 9
CORPORATION
- BLOCK FLOW DIAGRAM FOR PERMITTING BASIS -
BLOCK 3000 — ARU DETAILS
DIRECT COAL HYDROGENATION (DCH) PLANT
DALE, INDIANA
10 o " RIVERVIEW ENERGY CORPORATION 10
102 H102-3000-EV-DWG-EV2-0003 10F1
CLASS | JOBNO. DOCUMENT NO. SHEET | REV
A | B c | D | E | F G | H | | J | K | L | M
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A B | ¢ | D E | F I G | H [ I J | K I L | M
BLOCK 3000 NOTES,
1
2
3
Iy ry :} TO BLOCK 4000 SULFUR FLARE
___________________________________________________________________________________________________________________________________ s
| |
I I
I |
| |
| | poceeed
. ! LEAN AMINE |
TO BLOCK 2000 L
AMINE ABSORBERS N :
! I
| ] 5
| | RICH AMINE |
TO BLOCK 3000 L |
AMINE RECOVERY UNIT I A !
! | -
| |
! !
| |
I g R N I
i P pe— | 8
| RICH AMINE N2 N2 [ ] |
FROM BLOCK 2000 ; . | : LEGEND:
AMINE ABSORBERS 7 2 “ b4 ' R
i g % |
| I XX00 = PROCESS BLOCK OR PLANT AREA NUMBER —
AMINE LOADING & UNLOADING PAD
! SUMP VENT |
| . |
| |
| i 7
| . TO BLOCK 8000 WASTE WATER TREATMENT |
| " OR RECYCLE OR OFFSITE DISPOSAL |
! I
| |
| | IFP 3 90CT18 § APPLICATION REVISIONS TO DATE RN SAL BP .
| | IFF 2 15MAY1E § APPLICATION REVISIONS TO DATE RN SAL BF
| RICH AMINE RICH AMINE LEAN / FRESH LEAN / FRESH AMINE | o e R
SURGE TANK TRANSFER PUMP (A/B) AMINE TANK TRANSFER PUMP (A/B) £ FOR PERM AL
| | 0 OR INFORMATION RN SAL
| | a DATE 31N DESCRIPTION BY CHK § AFP | CLIENT 8
| | PORT COMPLIANGE
| | IATION T} IS SUBLECT 70 US EXPORT CONTR
OR RE-EXPORTED EXCEPT AS AUTHORIZED U
| | ECQURENENTS,
! I THIS DOCUMENT CONTAINS INFORMATION WHICH I3 PROPRIETARY TO KELLOGG BROWN & ROOT LLC.
———————————————————————————————————————————————————————————————————————————————— T FORMATION IS TO BE HELD IN COI CE. NG DISCLOSURE OR CTHER USE OF THIS e
DOC {T, EXCEPT AS NECESSARY FOR OPERATION OF THE PLA! N OWNER'S CONTRACTUAL
QBLIGATIONS, 1S TO BE MADE WITHCUT PRIOR WRITTEN CONSENT OF 0GG BROWN & ROOTLLC.
RIVERVIEW ENERGY 9
CORPORATION
BLOCK FLOW DIAGRAM FOR PERMITTING BASIS -
BLOCK 3000 - ARU STORAGE DETAIL
DIRECT COAL HYDROGENATION (DCH) PLANT
DALE, INDIANA
e ETE
RIVERVIEW ENERGY CORPORATION 10
T o
H102 H102-3000-EV-DWG-EVZ-0004 10F1
CLASS § JOBNO. DOCUNMENT NO. SHEET § REV
A | B c | D | E | F G | H | | J | K | L | M
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A B | ¢ | D E | F I G | H I I J | K l L | M
NOTES:
1 1. Normal operation of all flares is in STANDBY MCDE, i.e., pilots 1
B LO C K 4000 and purges. Flare Systems use Block 6000 supplied Fuel Gas
System for supply to pilots and purges, as well as adjustment of
Btu/scf heating value as needed at flare tip.
- 2. Steam is used for heating VGO, Residue, and Sulfur Tanks; i
O F F S | T ES Condensate is returned to Block 6500.
2 EU-4001 - 2
EU-4001 Loading Flare
FU-4002 Suffur Block Flare
EU-4003 LP Flare
- EU-4004 EU-4004 HP Flare —
T LOADING 3. Sour water tanks vented to Sulfur Block Flare System
| . FLARE SYSTEM '
3 FROM BLOCK 2000 . 3
VCC PRV’s o NOTE 1
HIGH PRESSURE (HP) 4 &
- FLARE SYSTEM -
FROM BLOCK 2000 -
VCC EMERG. DEPRESS. SYSTEM = 4
; NOTE 1
4 4
DIESEL & NAPHTHA AMMONIA LOADING
EU-4003 LOADING OPERATIONS OPERATIONS
A A F N
‘ FRSE(’\DAPB(!S(I?_QT’-\QN%O ¥ | FROM STORAGE TANK VENTS &
LINE PURGES
‘ ] o —
5 3 [
‘ FROM BLOCK 7000 H2 PRV's »| LOW PRESSURE (LP) I FROM PRODUCT °
& START-UP/SHUT-DOWN VENTb} FLARE SYSTEM i BLOCK 3000 N AMMONIA
‘ ! SRU BULLET TANKS
| NOTE 1 | Lo o0 N2 TO BLOCK 6000 |
FROM BLOCK 6000 FUEL GAS : vee FUEL GAS SYSTEM
SYSTEM PRV’ |
EU-4002 : FROM
6 X » PRODUCT LPG 6
! BLOCK 2000 —— ‘ HYDROGEN FRODUGTION
| Voo BULLET TANKS
FROM BLOCK 3000 . LEGEND:
AMINE REGENERATION UNIT :
- - I BRORUCT NAPHTHA TANKS XX00 = PROCESS BLOCK OR PLANT AREA NUMBER —
!
FROM BLOCK 3000 SULFUR I EROM N2
7 ] | FROM N2 VCC !
> ! BLOCK 2000
| VeCC
FROM BLOCK 3000 !
SULFUR RECOVERY UNIT + 4 i
T NOTE 1 | ; TO BLOCK 2000 IFP 3 718§ APPLICATION REVISIONS T0 DATE RN § SAL | BP 7
i RECYCLI,E ’ VCC IFP 2 8 § APPLICATION REVISIONS TO DATE AN § osaL | oeP
| » | IFP 1SSUE FOR PERMIT R ES E:
i VGO TANK ! ISSUE FORINFORMATION RN | saL
8 | | REVISION DESCRIPTION By fomc | aee foen | g
i PRODUCT DIESEL TANKS ! SR
| FROM N2 i R REBXFORTED BIGEPT A5 AUTIORTED U
i BLOCK 2000 | VENTS
| FROM N2 vee FROM BLOCK 5000 THIS DOCUMENT CONTAIN WMATION WHICH 5 PROPRIETARY TO KELLOGG BROWN & ROOT LLG
1 : BLOCK 3000 | RESIDUE HOT LOOPR THIS INFORMATION 1S TO ELD IN CONFIDENCE. NGO DISCLOSURE OR OTHER USE OF THIS e
| : DOCUMENT, EXCEPT AS NEGESSARY FOR OPERATION OF THE PLANT WITHIN OWNER'S CONTRAGTUAL
| SRU | OBLIGATIONS, IS TO BE MADE WITHOUT PRIOR WRITTEN GONSENT OF KELLOGG EROWN & ROOT LLG
: A
| :
T ;
° | " RESIDUE SOLIFICATON RIVERVIEW ENERGY :
SULFUR LOADING | ! : ‘ CORPORATION
OPERATIONS N : HOT RESIDUE TANK ,
- | PRODUCT SULFUR TANK ! BLOCK FLOW DIAGRAM FOR PERMITTING BASIS -
g I BLOCK 4000 - OFFSITES
DIRECT COAL HYDROGENATION (DCH) PLANT
P RO D U CT STO G E CLIENT. CUENT i
10 NOTE 2 RIVERVIEW ENERGY CORPORATION 10
KBRH102 N H102-4000-EV-DWG-EV2-0001
CLASS | JOBNO. DOCUMENT NO. SHEET § REV
[ — | B ¢ | D | E | F G | H | | J | K | L | M
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NOTES:

B LOC K 5000 1. FOUR PASTILATOR LINES (A/B/C/D) ARE 1

SERVICED BY ONE STACK. ATOTAL OF 16
PASTILATORS ARE USED TO SOLIDIFY RESIDUE.

RESIDUE SOLIDIFICATION, SHIPPING, & HANDLING 2. EU-5005, EU-5006 RAILCAR LOADING AND EU-5010 |

ARE CONTROLLED BY ONE FABRIC FILTER

3. EU-5007, EU-5008 RAIL/TRUCK LOADING AND EU-

5011 ARE CONTROLLED BY ONE FABRIC FILTER 2
EU-50014/8/C/D |Residue Pastilators Stacki
EU-50024/B/C/D |Residue Pastilators Stack2
EU-50034/B/C/D |Residue Pastilators Stack3 T
EU-5004A/B/C/D |Residue Pastilators Stack4
EU-5005 Residue Railcar Loading
EU-5006 Residue Railcar Loading 3
EU-5007 Residue Rail/Truck Loading
EU-5008 Residue Rail/Truck Loading
EU-5009 Residue Bulk Container Loading
EU-5010 Residue Rail Silo Filter -
RESIDUE STORAGE & RAILCAR/ TRUCK EU-5011 Residue Swing Silo Filter
LOADING SYSTEMS DETAIL
EU-B001, -5002, ~ 5003, -5004 4

[ ? . 1 . _T_ 5 _T _____________________________ Residue Conveyor
. I From Pastillators
1 !
FROM BLOCK 2000 ’\ | . !
HOT RESIDUE / I = !
: EU-5011
i RESIDUE ‘ :
[\ | SOLIDIFICATION o l 5
FROM BLOCK 4000 ] > NOTE 1 )
HOT RESIDUE STORAGE/ | | Residue Storage
: Silos
i |
i ! -
i |
| |
! EU-5009 :
| A ! Residue Loading
i | Hoppers 5
| RESIDUE BULK i RESIDUE RESIDUE
i CONTAINER | LOADSPOTS LOADSPOTS LEGEND:
i LOADING & ! PALEAR RALCAR
or
i STORAGE | TRUCK XX00 = PROCESS BLOCK OR PLANT AREA NUMBER —
i | EU-5005, -5006
. i EU-5007, -5008
1
| ! NOTE 2 NOTE 3 ;
| SOLIDIFICATION UNIT !
: BUILDING |
1 .
T ¢+ ¢ s mmm s 1wt = % rmm + mmm  mm r mmm % mmm s wmm t wmm % mmm % mmwm & + mmm n mmm  mmm s mwm s m—m e w— —— )
| s APPLIGATION REVISIONS T0 DATE R IEN K -
[ P & | APPLICATION REVISIONS TO DATE R IEN
IFP 1SSUE FOR PERMIT R ENE
1SSUE FOR INFORMATION RN | sAL
REVISION DESCRIPTION By Jom |oaee faien | g
COMPLIANCE
ATION THAT IS SUBJECT T0 US EXPORT GON
R RE-EXPORTED BXCEPT AS AUTHORIZED
ENTS,
THIS DOCUMENT CONTAIN WATION WHICH 15 PROPRIETARY TO KELLOGG BROWN & ROOT LLG
THIS INFORMATION 1S TO BE HELD IN CONFIDENCE.  NO DISCLOSURE OR OTHER USE OF THIS fooeeen
DOCUMENT, EXCEPT AS NEGESSARY FOR OPERATION OF THE PLANT WITHIN OWNER'S CONTRAGTUAL
OBLIGATIONS, 18 TO BE MADE WITHOUT PRIOR WRITTEN CONSENT OF KELLOGG BROWN & ROOT LG,
RIVERVIEW ENERGY 9
CORPORATION
BLOCK FLOW DIAGRAM FOR PERMITTING BASIS -
BLOCK 5000 ~ RESIDUE SOLIDIFICATION & HANDLING
DIRECT COAL HYDROGENATION (DCH) PLANT
DALE, INDIANA
G Gy
RIVERVIEW ENERGY CORPORATION 10
“hioz | H102:5000-EV-DWG-EV2-0001
CLASS | JOBNO. DOCUMENT NO. SHEET | REV
A | B c | D | E | F G | H | | J | K | L | M

RRRRSSRRSRRRE RRRRSRRRRRS
Print date 10/9/2018 1:38 PM DWG# H102-0000-EV-DWG-EV2-XXXX_DCH
BFDs_Rev3_WORKIN_Sep18_RNSALvsd Page # 11



EPA-R5-2019-006986_0000348

w

A B | c | D E | F ! G | H ! ! J | K l L | M
BLOCK 6000 =
1. PACKAGE BOILER TO PROVIDE STEAM REQUIRED FOR 1
H2 & VCC UNIT START-URPS / SHUT-DOWNS AND
U TI L I TY SYSTE M S SUPPLEMENTAL STEAM TO TURBINE GENERATOR.
ELI-8001, - 6002, -6003
EU-6000 Package Boiler
T T T EU-6001 Cooling Tower Cell A
- 2
Chem Injection Packages for pH, EU-6002 Cooling Tower Cell B
Scale, Corrosion, Bio Control EU-6003 Cooling Tower Cell C
FROM BLOCK 6500 \ INDUSTRIAL WATER : COOLING WATER SUPPLY N EU-6005 EDG Diesel Tank
] WATER SUPPLY & TRT B COOLING TOWER > TOPLANT USERS EU-6006 Emergency Diesel Generator -
B EU-6007 EDFWP Diesel Tank
BLOWDOWN EU-6008 Emergency Diesel FireWater Pump
i (NON-CONTACT
| MISC. RECYCLE WATER B WASTEWATER) 3
‘ FEED & FUEL GAS ‘ 16 BLOCK 7000
: Iy =\ HYDROGEN PRODUCTION
PRY'STO BLOCK 4000 }
FROM BLOCK 2000 N - — LP FLARE EU-4003 |
VCC UNIT OFFGAS / ‘
FUEL GAS
FUEL GAS :‘ TO PLANT USERS
SYSTEM \
FROM BLOCK 4000 . 4
SWEET LPG STORAGE =
EU-8000
 §
NATURAL GAS L .
(FROM SUPPLIER PIPELINE) - INTERMITTENT
START-UP & SUPPLEMENTAL FUEL
% START-UP STEAM START-UP / SHUT-DOWN STEAMJ 5 BLOGK 2000
" PACKAGE BOILER o VCC UNIT 5
FROM BLOCK 6500 . NOTE 1 _ CONTINUOUS MINIMUM
WATER SUPPLY & TRT L - BOILER FIRING STEAM
/ BOILER FEED WATER BLOWDOWN \i
%gg‘é%i?;g | TO BLOCK 7600 -
) HYDROGEN PRODUCTION
STEAM FROM BLOCK 2000, STEAM TURBINE
EU-6008 3000, & 7000 GENERATOR
CONDENSATE \ TO BLOCK 6500 6
EU-6005 T " WATER SUPPLY & TREATMENT,
i
T i LEGEND:
. ]
DIESEL EMERGENCY * ELEGTRICAL POWER XX00 = PROCESS BLOCK OR PLANT AREA NUMBER |t~
g TANK g DIESEL | o st e o o o s e s o o o L o T s e -% TO PLANT GRID / USERS
GENERATOR
7
COMMERCIAL o | TO BLOCK 8000
DIESEL FUEL = EU-8008 > NPDES WW FACILITIES
EU-6007 T
IFP 3 T APPLICATION REVISIONS TO DATE RN SAL BF "
IFF 2 & § APPLICATION REVISIONS TO DATE RN SAL BF
EMERGENCY IFP 1 1SSUE FOR PERMT RN | sAL | BP
DIESEL perrp— -
: : DI ESEL B ISSUE FOR INFORMATION RN SAL
TANK FI REWATER PU M P - REVISION BESCRIPTION BY CHK § AFP | CLIENT 8
COMPLIANCE
IATION THAT IS SUBJECT TO LS EXPORT CON
REL S 0T R RE-EXPORTED EXI AS AUTHORIZEL
LEU ) VENTS,
THIS DOCUMENT CONTAIN MATION WHCH |5 PROPRIETARY TO KELLOGG BROWN & ROOT LLC.
THIS ORMATION IS TO ELD 1N CONFIDEMCE. NG DISCLOSURE OR OTHER USE OF THIS e
DOCUVEN EPTAS SARY FOR OP OF THE PLANT WITHIN ¢S CONTRACTUAL
s\ FIRE WATER SUPPLY ! oA EREWATER e o e e P
WATER SUPPLY & TRT / il LOOP
RIVERVIEW ENERGY 9
CORPORATION
PLANT AIR / INSTRUMENT AIR \
AMBIENT AIR = - TO PLANT USERS
SYSTEMS \
BLOCK FLOW DIAGRAM FOR PERMITTING BASIS -
BLOCK 6000 - UTILITIES
PLANT NITROGEN DIRECT COAL HYDROGENATION (DCH) PLANT
DALE, INDIANA
AMBIENT AIR - SYSTEMS B> } TO PLANT USERS Eray Gy
RIVERVIEW ENERGY CORPORATION 10
KERHm & H102-6000-EV-DWG-EV2-0001
CLASS § JOBNO. DOCUNMENT NO. SHEET § REV
A | B D | E | F G | | I J | K i L 1 M
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A B | ¢ | D E | F I G | H [ I J | K l L | M
BLOCK 6500
1
EU-6501 Lime Silo Filter 9
EU-6502 Deaerator Vent
LIME SLAKER VENT
EU-6503 INSIDE WATER REV 3 ADDITION
TREATMENT BUILDING -
L TO BLOCK 6000
Iy £0.6501 U502 | FIRE WATER SYSTEM |
o M . . 3
' [
| |
; [
| .
SUPPLY ! LIME HANDLING |, =% ! -
R —— |
BY TRUCK , SYSTEM N TO BLOCK 6000
| i = COOLING TOWER
; [
| |
| ! 4
i A 4 |
i [
|
! !
: RAWWATER/ FIRE BOILER FEED |
OHIO RIVER WATER | LIME TREATED ]
s VWATER STORAGE > o WATER IX - 4 . TO BFW USERS
SUPPLY PIPELINE 3 SOFTENING WATER STORAGE i
I TANK TREATMENT |
! .
i |
| j i ! 5
; [
|
! LIME SLUDGE REGEN. H2504 SOLN. |
: REGEN, NACH SOLN. v CLEAN RINSES P TO BLOCK 6000
| ™ COOLING TOWER |
BLOCK 1000 : . |
CONDENSATE | Y > i
I H2S04 e :
1 NAOH
| IX RESIN _1 !
i TO BED \ | 6
| H2804 USERS y REGEN |
\ ; STORAGE TANK > I LEGEND:
BLOCK 2000 . ! .| NEUTRALIZATION ! TO BLOCK 8000
RETURN CONDENSATE / i , MISC. ACIDIC WW > SUMP ] WASTE WATER TRT. XX00 = PROCESS BLOCK OR PLANT AREA NUMBER | {—
[
! 4 MISC. BASIC WW > |
| |
| TO !
\ | NAOH USERS ! !
! [—
] BLOCK 3000 1 STORAGE TANK v BY TRUCK | \ TO OFFSITE
RETURN CONDENSATE / : — DISPOSAL
| ! IFP 3 APPLICATION REVISIONS TO DATE RN SAL BP .
i | IFF 2 & § APPLICATION REVISIONS TO DATE RN SAL BF
| i IFF ISSUE FOR PERMIT RN GAL aP
__________________________________________________________________________________________________ ISSUE FOR INFORMATION RN SAL
BLOCK 4000 ’\ . REVISION DESCRIPTION By f o | arp fouent | g
RETURN CONDENSATE / > CONFLANCE -
TAINE IATION THAT IS SUBLECT 70 US EXPORT CON
REL MaY NOT R RE-EXPORTED EX AS AUTHORIZED
SUPPLY SUPPLY (e ; BN
BY TRUCK BY TRUCK - - -
THIS DOCUMENT CONTAIN MATION WHCH 15 PROPRIETARY TC KELLOGG BROWN & ROOT LLC.
THIS ORMATION IS TO ELD IN CONFIDENCE. NG DISCLOSURE OR CTHER USE OF THIS e
DOCUNMENT, EXCEPT AS NECESSARY FOR OPERATION OF THE PLANT HIN OWNER'S CONTRACTUAL
QBLIGATIONS, 1S TO BE MADE WITHCUT PRIOR WRITTEN CONSENT OF KELLOGG BROWN & ROOT LLC.
BLOCK 6000 \ o
RETURN CONDENSATE >
RIVERVIEW ENERGY 9
CORPORATION
BLOCK FLOW DIAGRAM FOR PERMITTING BASIS -
1 BLOCK 7000 N BLOCK 6500 — WATER SUPPLY & TREATMENT
> DIRECT COAL HYDROGENATION (DCH) PLANT
RETURN CONDENSATE / AL A
- VLéIVERVIEW ENERGY CORPORATION 10
KERHm O H102-6500-EV-DWG-EV2-0001
CLASS § JOBNO. DOCUNMENT NO. SHEET § REV
A | B c | D | E | F G | H | | J | K | L | M
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A B | ¢ | D E | F I G | H [ I J | K l L | M
BLOCK 7000 =
1. 2 TRAINS, TOTAL 506.7 MTPD HYDROGEN PRODUCTION 1
2. HYDROGEN PRODUCTION LICENSED UNITS OWNED &
HYD ROG E N P RO D U CTI O N OPERATED BY SUPPLIER SOLELY FOR RIVERVIEW
EU-7001 Hydrogen Plant 1 Reformer
EU-7002 Hydrogen Plant 2 Reformer 2
£U-7003 Hydrogen Plant 1 DA Vent
EU-7004 Hydrogen Plant 2 DA Vent
EU-7001 EU-7003
HYDROGEN PLANT 1 NOTE 2
(5 3
| |
DEMINERALIZED WATER HP STEAM EXPORT
FROM BLOCK 6000 \ l .| BOILER FEED | WASTE HEAT | | TO BLOCK 6000
WATER TREATMENT / i 1 WATER SYSTEM = RECOVERY i J ol STEAM SYSTEM -
| |
l PROCESS STEAM | 4
' P H2 RECYCLE '
| T
| |
HYDROGEN —
FROM BLOCK 2000 ’\ FEED ! . 2 FEED y STEAM | Co-SHIFT - PRSE\E&UGRE ! ] TO BLOCK 2000
VCC HYDROCARBONS / l & 7| PREPARATION ®1  REFORMING ®1 CONVERSION "1 ADSORPTION | E "1 VCC UNIT
NOTE 1
| |
l A 4 |
5
! |
FROM BLOCK 6000 N FUEL | N P TAIL GAS v |
FUEL GAS SYSTEM / ; o o |
! 6
—ﬂ TO BLOCK 4000 LP FLARE
LEGEND:
XX00 = PROCESS BLOCK OR PLANT AREA NUMBER —
EU-7002 EU-7004
HYDROGEN PLANT 2 NOTE 2
[ | 7
DEMINERALIZED | ) !
WATER | HP STEAM EXPORT |
\ .| BOILER FEED .| WASTE HEAT
! 71 WATER SYSTEM 71 RECOVERY !
l | G APPLICATION REVISIONS T0 DATE R -
| | [ P & | APPLIGATION REVISIONS TO DATE R IEN
PP 1SSUE FOR PERMIT R ENE
l PROCESS STEAM | ISSUE FOR INFORIATION RN | saL
I > H2 RECYCLE ! REVISION DESCRIPTION By fomc | aee foen | g
I o A | GOMPLIANCE
ATION THAT IS SUBJECT T0 US EXPORT GON
| | R RE-EXPORTED BXCEPT AS AUTHORIZED
ENTS,
\ FEED ! A FEED i STEAM CO-SHIFT PRSEV\SI&%RE ! HYDROGEN THIS DOCUMENT GONTAIN WMATION WHGH 1S PROPRIETARY TO KELLOGG BROWN & ROOT LLC.
i L i B i THIS INFORMATION 1S TO ELD IN CONFIDENCE. NG DISCLOSURE OR OTHER USE OF THIS feeemmee
l A PREPARATION REFORMING CONVERSION ADSORPTION | Bocy gﬁ, EXGEPT A NEGESSERY FOR OPERATION OF THE PLANT WITHN OANER & CONTRACTURL
OBLIGATIONS, 15 TO BE MADE WITHOUT PRIOR WRITTEN CONSENT OF KELLOGG BROWN & ROOT LLG,
! |
l a4 4 |
! | RIVERVIEW ENERGY 9
¥ FUEL | . B TAIL GAS v | CORPORATION
i - -
| |
[___________________________________________J BLOCK FLOW DIAGRAM FOR PERMITTING BASIS -
BLOCK 7000 - HYDROGEN PRODUCTION
DIRECT COAL HYDROGENATION (DCH) PLANT
DALE, INDIANA
o " RIVERVIEW ENERGY CORPORATION 10
“hioz | H102-7000-EV-DWG-EV2-0001 10F 1
CLASS | JOBNO. DOCUMENT NO. SHEET | REV
A | B c | D | E | F G | H | | J | K | L | M
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E | F | G | H | | L ! M
NOTES:
1 1
9 2
Banitary Wastowsier
There will be sanitary wastewater generation from approsimately 100 persormned of the
Riverview bulldings which include: Gale House, Administrs
s Warehouses, Condrol Room / Lab Bullding, The fow will 3
conveyed 16 the City of Dale.
4 4
T T T T T 8000
CONTACT WASTEWATER | L p NPDES PERMITTED OUTALL(S)
NON-CONTACT WASTEWATER NPDES |
5 WASTEWATER 5
STORM WATER | FACILITIES |
SANITARY WASTEWATER =i | » SANITARY WASTEWATER TO CITY OF DALE
- [ S ! -
y . WASTEWATER TREATMENT -
¥ SOLID WASTE TO OFFSITE DISPOSAL
6 6
LEGEND:
= XX00 = PROCESS BLOCK OR PLANT AREA NUMBER |t
7 7
= IFP 3§ 90CTi8 § APPLICATION REVISIONS TO DATE RN § SAL | BP .
IFF 2 1EMAY1S § APPLICATION REVISIONS TO DATE RN SAL BP
IFF SSUE FOR PERMIT RN GAL BP
28NOVAT RiNFORMATION RN SAL
8 DATE 0N CESCRIPTION BY CHK § AFP § CLIENT 8
RT COMPLIANCE
IATION THAT IS SUBJECT TO LS EXPORT Ct
OR RE-EXPORTED EXCEPT AS AUTHORIZED UNDER
TS,
15 PROPRIETARY TO KELLOGG BROWN & ROOT LLC.
E— FIDEMNCE. NG DISCLOSURE OR OTHER USE OF THIS e
DOCUNMENT, EXCEPT AS NECESSARY FOR OPERATION OF THE PLANT HiN OWNER'S CONTRACTUAL
OBLIGATIONS, 1S TC BE MADE WITHOUT PRIOR WRITTEN CONSENT OF KELLOGG ERGWN & ROOT LLC.
9 RIVERVIEW ENERGY 9
CORPORATION
- BLOCK FLOW DIAGRAM FOR PERMITTING BASIS -
BLOCK 8000 — WASTE WATER MANAGEMENT
DIRECT COAL HYDROGENATION (DCH) PLANT
DALE, INDIANA
10 - VL%IVERVIEW ENERGY CORPORATION 10
—
CLASS § JOBNO. DOCUMENT NO. SHEET § REV
D | E F H | I i L | M
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A B | c | D E | F I G | H { I J | K l L | M
NOTES:
1
2
DRAING SH00) 10 SRERILAS SOUR s o Pt NEERRE—G Y B e WITES:
WATER COLLECTION HEsisR: e . AR SRR
IRAINE (SORS TO NOK FHENOLIC S0UR i s e ], EEE i 9 SRS O RECYLLE A%
WATER COLLECTION HEADER: FEED TH WASH WATERS
ERARE S0 TRIBUTARY TO QLY WATER
R TR
A, i Bl sppamaron
T
TN HEADER: 4
 TRIBUTARY Y0 UILY WATER SEWER I 5
6
LEGEND:
Y A FHAGE . XX00 = PROCESS BLOCK OR PLANT AREA NUMBER | }—
i s
7
t
IFP 3 APPLICATION REVISIONS TO DATE RN SAL BF
. IFF 2 & § APPLICATION REVISIONS TO DATE RN SAL BF
IFF 13SUE FOR PERMIT RN GAL BP
HEENE SRES GRAME TG ISSUE FORINFORMATION RN § SAL
gij ?&{:E ﬁi‘i {3@;? ﬁ{}&‘LE{:"E;{}M\ REVISION BESCRIPTION BY CHK § AFP § CLIENT 8
Froas - & , oz ) SOMPLIANCE o Ue R
PR K 3 E IATION THAT IS SUBJECT TO LS EXPORT CON
R RE-EXPORTED EXI AS AUTHORIZEL
VENTS.
THIS DOCUMENT CONTAIN MATION WHCH |5 PROPRIETARY TO KELLOGG BROWN & ROOT LLC.
THIS ORMATION 1S TO ELD 1N CONFIDEMCE. NG DISCLOSURE OR OTHER USE OF THIS e
DOCUNMENT, EXCEPT AS NECESSARY FOR OPERATION OF THE PLANT HiN OWNER'S CONTRACTUAL
OBLIGATIONS, 1S TC BE MADE WITHOUT PRIOR WRITTEN CONSENT OF KELLOGG ERGWN & ROOT LLC.
RIVERVIEW ENERGY 9
AREA DRANE TO SURFADE S BRANOES v o CORPORATION
TREATMENT UNIT
BLOCK FLOW DIAGRAM FOR PERMITTING BASIS -
w‘rﬁ [ BLOCK 8000 — VCC WASTE WATER MANAGEMENT
) DIRECT COAL HYDROGENATION (DCH) PLANT
DALE, INDIANA
- VL&lVERVlEW ENERGY CORPORATION 10
“ioz 17 H102-8000-EV-DWG-EV2-0002 10F 1
CLASS § JOBNO. DOCUNMENT NO. SHEET § REV
A | B c | D | E | F G | H | | J | K | L | M
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KBR Project No. H102 Revision: D
AIR DISPERSION MODELING PROTOCOL Issue Purpose: IFI

Attachment D — Fenceline and Emission Source Location on UTM Grid
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Riverview Energy Corporation Document No: H102-0000-EV-GEN-EV2-1000
KBR Project No. H102 Revision: D
AIR DISPERSION MODELING PROTOCOL Issue Purpose: IFl

Attachment E — Emission Source ldentification Table

Location UTM (Zone 16) Modeled Exhaust Parameters Modeled Emission Rates (g/s)
. . Base . .
- Easting Northing ; Stack Exit Exit Stack
Description ModelID | Type X) (Y) E'ez’f)t"’” Height | Temp | Velocity | Diameter | PM10 | PM25 | NO2 | CO = SO2
(m) (m) (m msl) (m) (K) (mis) (m)
POINT SOURCES
Feed Heater EU-2001 | point | 502324.63 | 4226674.74 | 147.83 | 60.96 | 547 | 11.47 1.6 0.121 0121 | 0647 | 0.582 | 0.0288
Treat Gas Heater EU-2002 | point | 502324.66 | 422670521 | 147.83 | 60.96 | 480.4 | 114 0.96 0.05 005 | 0266 024 | 0.0119
\}flz:tzf'“m” Feed EU-2003 | point | 502324.72 | 4226766.15 | 147.83 | 60.96 | 699.8 | 114 0.48 0.009 0.009 | 0046 | 0.041 | 0.002
Zr::tt;‘?”amr Feed EU-2004 | point | 502324.77 | 4226827.08 | 147.83 | 60.96 | 4887 | 11.35 1.67 0.147 0147 | 0786 0.707 | 0.035
TGTU Stack A EU-3001 | point | 502161.3 | 4226598.71 | 147.83 | 60.96 | 549.3 | 12.1 1.118 0.035 0.035 | 0845 019 | 1576
TGTU Stack B EU-3002 | point | 5021722 | 4226598.71 | 147.83 | 60.96 | 549.3 | 12.1 1.118 0.035 0035 | 0.845 019 | 1576
HP Flare EU-4006 | point | 502293.3 | 4225956.99 | 147.83 | 45.72 | 1273 20 04 0.0068 | 0.0068 | 0.056 | 0.3024 | 0.0015
LP Flare EU-4005 | point | 502293.3 | 4225060.04 | 147.83 | 45.72 | 1273 20 04 0.0068 | 0.0068 | 0.056 | 0.3024 | 0.0015
Sulfur Block Flare EU-4004 | point | 502394.74 | 4226188.43 | 147.83 | 45.72 | 1273 20 0.1 0.0009 | 0.0009 | 0.007 | 0.0002 | 0.0087
Loading Flare EU-4001 | point | 501899.19 | 4226198.91 | 147.83 | 45.72 | 1273 20 0.1 0.0009 | 0.0009 | 0.007 | 0.0002 | 0.0087
Cooling Tower Cell A | EU-6001 | point | 502441.0 | 4226616.5 | 147.83 | 23.16 | -6 8.56 6.4 0.0047 | 1.70E-05 | 0 0 0
Cooling Tower Cell B | EU-6002 | point | 502441.0 | 4226601.561 | 147.83 | 23.16 | -6 8.56 6.4 0.0047 | 1.70E-05 | 0 0 0
Cooling Tower Cell C_| EU-6003 | point | 502441.0 | 4226586.52 | 147.83 | 23.16 | -6 8.56 6.4 0.0047 | 1.70E-05 | 0 0 0
Package Boiler EU-6000 | point | 502462.20 | 4226528.95 | 147.83 | 30.48 | 4776 | 11.63 1.07 0.065 0.065 | 0343 0311 | 0.0153
g’:rfé?:tg‘;y Diesel EU-6006 | point | 501897.85 | 4226431.37 | 147.83 | 472 | 6832 | 554 0406 | 0.0012 | 00012 | 0.049 00027 = 0.0007
Emergency Diesel EU-6008 | point | 502537.34 | 4226034.7 | 147.83 | 472 | 6832 | 554 0406 | 0.0007 | 0.0007 | 0.022 0.0124 0.0004
Fire Water Pump
Coal Milling and EU-1007 | point | 502294.1 | 4226568.13 | 147.83 | 45.72 | 547 15.3 0.914 0.053 0.053 | 0281 0253  0.0126
Drying Heater
gifgfni‘;‘ Plant 1 EU-7001 | point | 502544 | 4226650.17 | 147.83 50 | 4326 | 1158 345 | 06378 | 06378 | 0693 21130  0.0344
g;’fgfnizp Plant 2 EU-7002 | point | 502543.8 | 4226467.35 | 147.83 50 | 4326 | 11.58 3.45 06378 | 06378 | 0.693 | 21130 | 0.0344
Hydrogen Plant 1 EU-7003 | point | 502562.3 | 4226692.81 | 147.83 | 24.39 | 379.8 | 4.36 0.51 0 0 0 | 0.1474 0
Dearator Vent
Hydrogen Plant 2 EU-7004 | point | 502562.1 | 4226509.99 | 147.83 | 2439 | 3798 | 4.36 0.51 0 0 0 | 01474 0
Dearator Vent
goal Unloading EU-1000 | Point | 502286.35 | 422649337 | 147.83 | 1524 | 2032 | 167 | 0508 | 00156 | 0.0156 = 0 0 0
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Document No: H102-0000-EV-GEN-EV2-1000
Revision: D
Issue Purpose: IFl

Riverview Energy Corporation
KBR Project No. H102
AIR DISPERSION MODELING PROTOCOL

Location UTM (Zone 16) Modeled Exhaust Parameters Modeled Emission Rates (g/s)
. . Base . .
- Easting Northing ; Stack Exit Exit Stack
Description Model ID | Type (X) (Y) E'ez’f)“o” Height | Temp | Velocity | Diameter | PM10 | PM25 | NO2 | CO  SO2
(m) (m) ey | M| | s | )
POINT SOURCES
Coal Transfer Station | EU-1001 | Point | 502277.91 | 4226332.88 | 147.83 | 53.34 | 2932 | 163 0.61 0.02 0.02 0 0 0
g;ﬁ:i:,:“ Transfer EU-1006 | Point | 502277.91 | 4226332.88 | 147.83 | 1524 | 2032 | 119 0.558 0.013 0.013 0 0 0
gﬁgfry'”g Loop EU-1008 | Point | 502320.59 | 4226588.90 | 147.83 | 1524 | 331 9.2 1.0 0.033 0.033 0 0 0
Coarse Additive Point | 502298.06 | 422653323 | 147.83 | 37.00 | 2032 | 88 0.254 0.002 0.002 0 0 0
Storage Filter EU-1501
Fine Additive Storage Point | 502318.06 | 422663323 | 147.83 | 37.00 | 2932 | 9.7 0254 | 0.0022 | 0.0022 0 0 0
Filter EU-1502
NAZS Additive )
Storage Fiter U503 | Point | 502338.06 | 422653323 | 147.83 | 2400 | 2032 | 112 0.203 | 0.0017 | 0.0017 0 0 0
Fine Additive .
Production System U504 | POINt | B02317.30 | 422654520 | 147.83 | 1500 | 2932 | 150 0.102 | 0.0006 | 0.0006 0 0 0
Coal Handling .
Syster Fiter U005 | Point | 502296.80 | 4226635.98 | 147.83 | 37.00 | 2032 | 116 0102 | 0.0004 | 0.0004 0 0 0
Coarse Additive
Handling System Point | 502304.00 | 422663598 | 147.83 | 37.00 | 2032 | 140 0.102 | 0.0005 | 0.0005 0 0 0
Filter EU-2006
Fine Additive
Handling System Point | 502314.00 | 422663598 | 147.83 | 37.00 | 2032 | 150 0.102 | 0.0005 | 0.0005 0 0 0
Filter EU-2007
Na2S Handling .
Systor Fiter EU.o00g | POINt | 502324.00 | 4226635.98 | 147.83 | 37.00 | 2032 | 110 0.051 0.0001 | 0.0001 0 0 0
Residue Bulk .
Container Storage EU.5009 | POINt | 502125.00 | 4226925.00 | 147.83 15 | 2032 | 105 0.0762 | 0.0001 | 0.0001 0 0 0
Residue Rail Silo Point | 502058.57 | 4227032.86 | 147.83 40 293.2 9.3 0.102 | 0.00035 | 0.00035 0 0 0
Filter EU-5010
Eift‘;'rd“e Swing Silo EU.5011 | Point | 50206067 | 4227032.86 | 147.83 40 | 2032 93 0.102 | 0.00035 | 0.00035
Lime Handling Silo EU-6501 | Point | 502552.14 | 422586767 | 147.83 37 | 2932 81 0203 | 00012 | 0.0012 0 0 0
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KBR Project No. H102 Revision: D
AIR DISPERSION MODELING PROTOCOL Issue Purpose: IFl

LINE SOURCES

Road Segment Endpoints UTM Modeled Emissions
o Height | Width | Sigmaz (g/s)
Description ModelID | Type Start X | StatY (m) |End X (m) | EndY | Z(m (m) (m) (m) PM10 PM25
(m) (m) ms)
Paved Road 42971
Segment N-S from ROAD12 | line | 50225834 | 4226511.98 50226015 | “5<c' | 14783 | 3 6.1 2 2.41E-05 | 5.91E-06
Gate 2 to VCC SRU :
Paved Road
Segment BEWfrom | poappse | line | 502260.15 | 4227064.89 |501856.89 | “2270 | 44783 | 3 6.1 2 | 6.56E-03 | 1.61E-03
Gate 2 to Ammonia 63.1
Unloading
Paved Road 49966
Segment N-S to ROAD252 | line | 501857.71 | 4227063.08 |501857.71 | "c20° | 14783 | 3 6.1 2 4.53E-05 | 1.11E-05
Ammonia Loading )
Paved Road
Segment EWt0 | poap2s3 | line | 501857.71 | 42266607 |501921.16 | 42290 | 44783 | 3 6.1 2 | 453E-05 | 1.11E-05
Ammonia Unloading 71.5
area
Paved Road
j:tge”;etrg g%goan; 4 | ROAD221 | line | 50226639 | 4226932.24 | 50247354 455_689 147.83 3 6.1 2 6.20E-07 | 1.54E-07
Aniline unloading
Paved Road 42955
Segment N-S from ROAD11 line | 502510.32 | 4226080.16 | 50251213 | 1507 | 14783 | 3 6.1 2 1.39E-04 | 3.42E-05
South Entry Gate 1 )
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Revision: D
Issue Purpose: IFl

HAPS, Hydrogen Sulfide (H28) and Ammonia (NH3) - POINT SOURCES

Location UTM (Zone 16) Modeled Exhaust Parameters Modeled Emission Rates (g/s)
Description Mode! ID Easting Northing EIS\?aSt?on Stack Exit Exit Stack Meth-
(X) (Y) (2) Height | Temp | Velocit | Diamet | Hexane | Toluene Benzene anol H2S NH3
(m) (m) (m msl) (m) (K) y(m/s) | er(m)
Feed Heater EU-2001 | 502324.63 | 4226674.74 | 147.83 | 60.96 | 547 71 2.032 | 0.0285 | 0.0001 | 0.00003 0 0 0
Treat Gas Heater EU2002 | 502324.66 | 422670521 | 147.83 | 60.96 | 4804 | 26 | 2032 | 0.0118 | 0.00002 | 0.00001 0 0 0
\H/Z:tgf'”m” Feed EU-2003 | 502324.72 | 4226766.15 | 147.83 | 60.96 @ 699.8 | 6.1 066 | 0.0020 | 0.00000 | 0.00000 0 0 0
Efactt;‘?”ator Feed EU-2004 | 502324.77 | 4226827.08 | 147.83 | 6096 | 4887 | 77 | 2032 | 0.0347 | 0.0001 | 0.00004 0 0 0
TGTU Stack A EU-3001 | 502161.3 | 4226598.71 | 147.83 | 60.96 | 549.3 13 1.118 | 0.0168 | 0.00003 | 0.00002 0 0112 0
TGTU Stack B EU-3002 | 502172.2 | 4226598.71 | 147.83 | 60.96 | 549.3 13 1.118 | 0.0168 | 0.00003 | 0.00002 0 0.112 0
Package Boiler EU-6000 | 50246222 | 4226528.95 | 147.83 | 30.48 | 4776 | 35 | 2286 | 0.0151 | 0.000028 | 0.00002 0
Coal Milling and EU-1007 | 5022941 | 4226568.13 | 147.83 | 4572 | 547 | 153 | 0914 | 0.0124 | 0.000023 | 0.00001 | O 0 0
Drying Heater
gifgfgz? Plant 1 EU-7001 | 502544 | 422665017 | 147.83 | 30.48 4326 | 1158 | 345 | 0.0000 | 0.0000 | 0.0000 0 0 | 0.0077
gﬁ;‘r’nﬁ? Plant 2 EU-7002 | 502543.8 | 4226467.35 | 147.83 | 30.48 4326 | 1158 | 345 | 0.0000 | 0.0000 | 0.0000 0 0 | 00077
Hydrogen Plant 1 EU-7003 | 502562.3 | 4226692.81 | 147.83 | 2439 @ 379.8 | 4.36 0.51 | 0.0000 | 0.0000 | 0.0000 | 0.408 0 0.543
Dearator Vent
Hydrogen Plant 2 EU-7004 | 502562.1 | 4226509.99 | 147.83 | 2439 3708 | 436 | 051 | 0.0000 | 0.0000 | 0.0000 | 0.408 0 0.543
Dearator Vent
Totally Enclosed
Waste Water EU-8001 | 502558.13 | 4226017.27 | 147.83 15 29315 | 10.42 | 0.3047 - - 0.00695 | - - -
Treatment System
Vent
HAPS - VOLUME SOURGES
. . Base Modeled Emissions (g/s)
Description Model ID Ea&ﬂ)ﬂg Nogll'i)mg Eleva- Ri—?cljgar?te Sigma | Sigma Hexa- o mrp-
tion (Z) y (m) z(m) | Xylene Toluene | Benzene | Phenol Cresol | Cresol
(m) (m) (m) ne

(m msl)
Fugitives - VCC FUGVCC | 5023730 | 42267288 | 147.83 4 5116 | 3.72 | 0.0094 | 0.0074 | 00075 | 00028 | 00075 | 9902 | 00075
Process Area 8
Fugitives - Product
Storage (Diesel, FUGPRS_1 | 502187.3 | 42261547 | 147.83 | 4 3020 | 372 | 2128 TOE 1 TTOE 6 a7E.05 | 212606 | 2005 | 2 12E
Naphtha) —Section 1
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Fugitives - Product

Storage (Diesel, 212E- | 1.70E- | 1.70E- 5.09E- | 2.12E-

Naphtha) ~Section 2 FUGPRS_2 | 502261.9 | 4226154.7 | 147.83 4 30.29 3.72 04 04 04 6.37E-05 | 2.12E-06 06 06

Easting Northing EE;:\?:_ Release Sigma | Sigma Modeled Emissions (g/s) - —
Description Model ID X) () tion (Z) Height y (m) z(m) | Xylene Hexa- Toluene | Benzene | Phenol Cresol | Cresol
(m) (m) (m msl) (m) ne

Fugitives - Product

Loading (Diesel, FUGPRL_1 | 501969.1 42262743 | 147.83 4 11.74 3.72 1'%15 1'%15 1'36445 5.01E-05 | 1.67E-06 4'(0)165 1'225

Naphtha) —Section 1

Fugitives - Product

Loading (Diesel, FUGPRL 2 | 5019733 | 42263250 | 147.83 | 4 174 | 3y | TOE N IEE N IEE | s01E05 | 1e7E06 | 4015 | TOTE

Naphtha) —Section 2

Fugitives - Product

Loading (Diesel, FUGPRL_3 | 501970.5 | 4226377.1 | 147.83 4 11.74 3.72 1'%15 1'?62E' 1'30’2E' 5.01E-05 | 1.67E-06 4'%16E' 1'%25

Naphtha) —Section 3

Table Note: Emissions of nitrogen dioxide (NO2) will be modeled based on full conversion.
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Attachment F — Receptor Location on UTM Grid
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Attachment G — Buildings, Structures and Tanks

Buildings and Structures, Modeled Dimensions

Suitding Description | NPT ©f Tier N-S Dimen. D;‘z’n_ Height

Tiers Number {ft) (ft) (ft)

Admin Building 1 1 131.2 196.8 25

Control Room 1 1 295.2 147.6 30

Maintenance Workshop 1 1 164 98.4 40

Analytioal Buiding . 1 181.2 82 30

Warehouse/Storage 1 1 131.2 131.2 40

Tanks, Modeled Dimensions

Service Tank Type Tankfl;leight Diar;;eter

Product Storage

Naphtha Product Tank 1 IFR 47.9 160.1

Naphtha Product Tank 2 IFR 47.9 160.1

Diesel Product Tank 1 Fixed Roof 47.9 160.1

Diesel Product Tank 2 Fixed Roof 47.9 160.1

Diesel Product Tank 3 Fixed Roof 47.9 160.1

Diesel Product Swing Tank IFR 47.9 160.1

Molten Sulfur Tank 1 Fixed Roof 47.9 42.7

Molten Sulfur Tank 2 Fixed Roof 47.9 42.7

Intermediate Storage

Residue Surge Tank (VR LPH) 1 Fixed Roof 47.9 69.9

Residue Surge Tank (VR LPH) 2 Fixed Roof 47.9 69.9

Residue Feed Tank Fixed Roof 47.9 69.9

VGO Tank 1 Fixed Roof 479 69.9

VGO Tank 2 Fixed Roof 479 69.9

Slop Tank Fixed Roof 40.0 160.1
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Service Tank Type Tankfl:eight Diarpteter
Auxiliaries Storage
Diesel Fuel Storage Tank Fixed Roof 16.1 21.3
Non-Phenolic Sour Water Storage Tank 1 Fixed Roof 47.9 801
Non-Phenolic Sour Water Storage Tank 2 Fixed Roof 47.9 801
Non-Phenolic Sour Water Storage Tank 3 Fixed Roof 47.9 801
Phenolic Sour Water Storage Tank Fixed Roof 24.0 21.3
%rgl)(ped Non-Phenolic Sour Water Surge Fixed Roof 479 80.1
Stripped Phenolic Sour Water Surge Tank Fixed Roof 16.1 21.3
Amine Surge/Deinventory Tank Fixed Roof 16.1 25.9
Fresh Amine Tank Fixed Roof 16.1 25.9
Amine Containment Tank Fixed Roof 5.9 3.9
Water Trt Sulfuric Acid Tank Fixed Roof 16.1 7.9
Water Trt Caustic Tank Fixed Roof 16.1 7.9
Potable Water Storage Tank Fixed Roof 16.1 151
Demin Water Storage Tank Fixed Roof 40 85
Chemicals Storage
Soda Ash Mix Tank Fixed Roof 40 37
Solids Inventory
Raw Coal Bunker (Milling Feed)
Fine Additive Storage Silo NOTE 1 100 30.0
Coarse Additive Storage Silo NOTE 1 100 26.0
Sodium Sulfide Additive Storage Silo NOTE 1 35 10.0
Geodesic
Coal Pile Dome 1 (agsou“;fe J 175 300
cylindrical)
Geodesic
Coal Pile Dome 2 (agsu”;fe g 175 300
cylindrical)

Note 1: Additive storage silos supported by open frame structure, heights given are top of silo.
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Attachment H — Five Year Wind Rose (2012-2016), Evansville Regional AP, IN

Calms: 750 %
Missing: 0.78 2

WINDROSE

154 308 514 823 108
<154 I | | | | *10.8

Station Mo, 93817
Wind Speed Classes (mps) EWANSVILLE REGIOMNAL AP IM
Fariod: 1/1/2012-12/31/2016

MNote: Diagram of the frequency of occurance
of each wind direction.

Met File Type: AERMET SFC
File: EMWHLX2012_2016.5FC
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Attachment | — Existing Sources in Indiana and Kentucky included in NAAQS Modeling
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ENVIRONMENTAL NAAQS MODELING INPUT

EPA-R5-2019-006986_0000348

CLIENT Riverview Energy Corporation DOC. NO. H102-0000-EV-LST-EV2-0003 Rev. No. A B C D E F

JOB NO. H102 PURPOSE IFI - ISSUED FOR INFORMATION Date 7-Mar-18 | 14-Mar-18 | 12-Apr-18 | 6-Jun-18 | 27-Sep-18

SUBJECT NAAQS Modeling Source Input for sources in indiana Permit Development By: RN RN RN RN RN

Updated to include P25 emissions from sources based Check: SAL SAL SAL SAL SAL
BASED ON IDEM Permits, EIR-923 Reports and IDEM NAAQS Inventory Data for 2016, IDEM emails Appr.
Line | Rev
1
COURTy FIPS TTDER FacTity
2 Year State County Code ) Facility Name Boiler ID Point ID Location UTM Exhaust Parameters Modeled Emissions (g/s)
Btack Base Base
Release Type{ Easting (X} | Northing (Y Elevation (Z) | Elevation (2) | Stack Height N Exit Velocit Stack
(m§J e (m)g o from Guog(;le) from lDEM((rlx {my) ¢ Exit Temp (K) {mfs) Y Diameter (m) No2 soz P25 Remarks
3 Earth {ft msl) msl)
4 2016 iN Pike 18125 00002 [indianapolis Power and Light Petersburg 1 1-1(S)  |Vertical 478000 4264200 446 135.23 189.28 323.71 14.62 466 253.20 4213
5 2016 iN Pike 18125 00002 [indianapolis Power and Light Petersburg 2 248y [Vertical 478000 4264100 458 138.82 189.28 324.26 14.58 6.28 419.55 134.26
6 2016 iN Pike 18125 00002 |indianapolis Power and Light Petersburg 3 31 Wertical 478000 4264300 425 131.44 189.89 342.04 14.20 671 386.16 39.72
7 2016 iN Pike 18125 00002 |indianapolis Power and Light Petersburg 4 41 Vertical 478000 4264300 425 131.44 190.50 342.59 14.00 671 366.79 27.67
8 2016 IN Spencer 18147 00020 g’g&'\;‘gh’:}fH‘GAN POWER DBA AEP MB1 and W82 cso12  |Vertical 496737 4197369 400 12192 316.38 429.82 18.82 12.95 1617.20 2772.35
9 2016 IN Warrick 18173 00002 JALCOA Warrick Power Plant AGC Div of Al 1 7 Vertical 470727 4196445 393 116.54 115.82 327.04 11.06 422 59.40 2229
10 2016 iN Warrick 18173 00002 JALCOA Warrick Power Plant AGC Div of Al 2 3 Vertical 470732 4196445 393 116.59 115.82 325.93 10.84 411 55.86 20.96
11 2016 iN Warrick 18173 00002 |ALCOA Warrick Power Plant AGC Div of Al 3 9a Vertical 470737 4196445 393 116.64 115.82 327.59 11.12 4141 59.97 2250
12 2016 iN Warrick 18173 00002 |ALCOA Warrick Power Plant AGC Div of Al 4 10 Vertical 470720 4196340 393 120.97 152.40 325.93 12.43 579 219.46 53.55
13 2016 IN Warrick 18173 00002 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - GTC Potline #3 and #4 GTC Vertical 470668 4196863 118.88 60.66 350.00 16.46 610 0.58 79.34
14 2016 IN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Melter 1M1 134.62  |Vertical 470735 4197193 11917 38.40 472.00 2.16 159 0.16 9.0E-04
15 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Holder 1EH 134.64  |Vertical 470710 4197190 119.18 38.40 445.00 2.00 122 0.15 1.4E-03
16 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Melter 1M2 134.65  |Vertical 470710 4197201 119.06 38.40 472.00 2.16 159 0.40 2.0E-03
17 2016 IN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Holder 1WH 134.66 _ |Vertical 470068 4197128 119.18 38.40 445.00 2.00 122 0.15 3.0E-03
18 2016 iN Warrick 18173 00007 JALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Melter 5M1 134.33  [Vertical 470983 4197133 119.18 38.40 583.00 3.80 122 0.25 4.0E-04
19 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Holder SEH 134.35  |Vertical 470968 4197128 119.18 38.40 466.00 2.34 137 0.32 1.3E-03
20 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Melter 5M2 134.36_ |Vertical 470963 4197135 119.18 38.40 583.00 3.80 122 1.32 4.DE-04
21 2016 IN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Holder 5WH 134.38 _ |Vertical 470041 4197138 119.41 38.40 466.00 2.34 137 0.32 1.3E-03
22 2016 IN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Melter 5M3 134.39 |Vertical 470943 4197141 119.38 38.40 583.00 3.80 122 0.30 40E-04
23 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Melter 6M1 1344 Wertical 470933 4157145 11948 38.40 583.00 3.80 122 0.04 2.0E-04
24 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Holder 6EH 134.41  |Vertical 470923 4197141 119.48 38.40 466.00 2.34 137 0.02 1.0E-04
25 2016 IN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Melter 6M2 134.42 _ |Vertical 470923 4197148 119.48 38.40 583.00 3.80 122 0.04 2.0E-04
26 2016 iN Warrick 18173 00007 JALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Holder 8WH 134.43  [Vertical 470913 4197143 119.48 38.40 466.00 2.34 137 0.02 1.0E-04
27 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Melter 6M3 134.44  |Vertical 470913 4197148 11948 38.40 583.00 3.80 122 0.04 2.0E-04
28 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Offlines #2 EM 134.71 _ |Vertical 470926 4197245 119.93 30.78 583.00 5.20 1.04 114 6.0E-03
29 2016 IN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Offlines #2 WM 134.75 _ |Vertical 470886 4197261 119.39 3078 555.00 0.83 152 0.66 25E-03
30 2016 IN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potline #2 A-398 160C 1 POZMDT__ |Vertical 471118 4196959.03 119.00 14.94 355.22 14.79 1.89 0.07
31 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potline #2 A-398 160C1 PO2MO2 |Vertical 471133 4196954.16 119.00 14.94 355.22 14.79 1.89 0.07
32 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potline #2 A-398 160C1 PO2MO3  |Vertical 471112 4196938.5 119.00 14.94 355.22 14.79 1.89 0.07
33 2016 IN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potline #2 A-398 160C1 PO2MO4  [Vertical 471129 419693359 119.00 14.94 355.22 14.79 1.89 0.07
34 2016 iN Warrick 18173 00007 JALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potline #5 A- 161B5 PO3MO1 |Vertical 470771 4196912.35 119.00 14.94 350.22 18.82 154 0.05
35 2016 IN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potline #5 A- 161B5 PO3MO2  |Vertical 470768 4196901.62 119.00 14.94 350.22 18.82 154 0.05
36 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potline #5 A- 161B5 PO3MO3  [Vertical 470765 4196891.26 119.00 14.94 350.22 18.82 154 0.05
37 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potline #5 A- 161B5 PO3MO4  [Vertical 470762 41968815 119.00 14.94 350.22 18.82 154 0.05
38 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potline #5 A- 161B5 PO3MO5  [Vertical 470759 4196870.89 119.00 14.94 350.22 18.82 154 0.05
39 2016 iN Warrick 18173 00007 JALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potline #5 A- 161B5 PO3MO6 __ |Vertical 470756 4196860.52 119.00 14.94 350.22 18.82 154 0.05
40 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potline #6 A- 16186 PO4MOT  [Vertical 470750 4196918.21 119.00 14.94 350.78 15.65 154 .05
41 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potiine #6 A- 16186 PO4MO2  [Vertical 470748 4196907.72 119.00 14.94 350.78 15.65 154 0.05
42 2016 N Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potiine #6 A- 161B6 PO4MO3  |Vertical 470745 4196397.6 119.00 14.94 350.78 15.65 154 0.05
43 2016 IN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potline #6 A- 16166 PO4MD4  |Vertical 470742 4196887.23 119.00 14.94 350.78 15.65 154 0.05
44 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potiine #6 A- 16186 PO4MO5  [Vertical 470739 4196876.62 119.00 14.94 350.78 15.65 154 0.05
45 2016 IN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potiine #6 A- 16186 PO4MOE __ [Vertical 470736 4196866.99 119.00 14.94 350.78 15.65 154 0.05
46 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potline #2 A-398 160C1  |Vertical 471118 4196953 119.96 14.94 366.00 21.12 3.70 27.33 0.78
47 2016 iN Warrick 18173 00007 JALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potline #5 A-398 1615 |Vertical 470768 4196888 119.18 14.94 366.00 21.42 372 27.33 165
48 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Potline #6 A-398 16186 |Vertical 470746 4196888 119.18 14.94 366.00 21.12 3.69 27.33 107
No Stack Assumed as fugitive emissions. Fugitives
49 2016 N Dubois 18087 00051 |MasterBrand Cabinets, Inc-# 4/22 Associated _|Vertical 511338 4230193 400 121.2 200 =837 o.om 6.001 0002 | o paedo it comecs with
50 2018 N Dubois 18037 00051 |MasterBrand Cabinets, Inc-# 4/22 Fugitive _|Fugitive 511333 4230193 400 121.92 200 255.37 0.001 0.001 012 |velocity of 0.001 m/s and stack diameter of
0.001 m. Release htassumedas2m
51 2016 IN Dubois 18037 00051 |MasterBrand Cabinets, Inc-# 4/22 Fugitive  |Fugitive 511333 4230193 400 121.02 200 255.37 0.001 0.001 0.96 above base elevation.
52 2016 iN Dubois 18037 00054 |OFS BRANDS INC PLNT NO 1 Vertical _ [Vertical 505500 4235500 400 121.92 9.14 299.82 28.96 0.91 0.01
53 2016 iN Spencer 18147 00044 |NATIONAL OFFICE FURNITURE NOF SANTA CL Vertical _ [Vertical 503800 4218800 400 121.92 9.14 298.15 11.48 040 0.0001
54 2016 IN Spencer 18147 00044 |NATIONAL OFFICE FURNITURE NOF SANTA CL Vettical _ [Vertical 503300 4218800 400 121.92 8.23 298.15 9.31 0.82 0.003
55
Average
Average Average Avergae R Average
Start Easting N::f"i‘ng End Easting | End Northing Base Release Building Building Building 2::::2%3: Building ::r‘;"'::;er
{Xs1) (m) {Xs2) (m) (Ys2} (m) Elevation (m)] Height {m) Length (L} Height (HB} | Width (WB) Separation
(Yst) (m) (M) (m) (FPRIME)

56 (m) (m) {m) (DX) (m) (mafs3)
57 2016 IN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Bouyancy Line Sources 103M1__ [BuoylLine 471119 4196702 471198 4196984 120.58 14.02 262.60 13.61 16.00 152 2057 1002.19 0.003 0.266
58 2016 N Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Bouyancy Line Sources 104M1  |Buoyline 471087 4106711 471166 4196883 120.07 1402 0.003 0.266
59 2016 N Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Bouyancy Line Sources 105M1  |Buoyline 471024 4196728 471103 4167010 119.09 14.02 0.003 0.289
60 2016 iN Warrick 18173 00007 JALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Bouyancy Line Sources 106M1__ [Buoyline 470092 4196737 471070 4197019 119.00 14.02 0.003 0.269
61 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Bouyancy Line Sources 107M1_ [Buoyline 470961 4196745 471038 4197027 119.01 14.02 0.003 0.269
62 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Bouyancy Line Sources 108M1_ [Buoyline 470929 4196754 471007 4197036 118.97 14.02 0.003 0.269
63 2016 IN Warrick 18173 00007 ALCOA Warrick LLC (ALCOA Operations) ALCOAQP - Bouyancy Line Sources 108M 1 BuoylLine 470900 4196760 470970 4197050 - 119.18 14.02 0.003 0.259
64 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Bouyancy Line Sources 110M1__ |Buoyline 470860 4196770 470940 4197050 119.30 14.02 0.003 0.259
65 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Bouyancy Line Sources 111M1_ {Buoyline 470803 4196780 470830 4197070 119.08 14.02 0.003 0.264
66 2016 iN Warrick 18173 00007 |ALCOA Warrick LLC (ALCOA Operations) ALCOAOP - Bouyancy Line Sources 112M1__ [BuoyLine 470771 4196790 470850 4197080 119.00 14.02 0.003 0.264
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ENVIRONMENTAL NAAQS MODELING INPUT

CLIENT Riverview Energy Corporation DOC. NO. H102-0000-EV-LST-EV2-0004 A 5
JOB NO. H102 PURPOSE IFI - ISSUED FOR INFORMATION 5-Mar-18 | 27-Sep-18
SUBJECT NAAQS Modeling Source Input for sources in Kenfucky Permitting RN RM
Updated to inciude PMZ.5 emissions SAL SAL
BASED ON KYDEP NAAQS Inventory Data for 2016 -
County FIPS KYDEP Facility Name Point iD Stack Location {decimal degrees) Location UTM Exhaust Parameters Modeled Emissions {g/s)
Year State County Code Facility ID | KYDEP Al ID Release Type
Base Base
Longitude Latitude Easting {X) | Northing (Y} } Elevation {Z) | Elevation {Z} | Stack Height Exit Temp (K) Exit Velocity . Stack NO2 $02 PMZ5
{m) {m} from Google | from Google {m)} {mis} Diameter {m}
Earth {ft msi} | Earth {m msl)
2016 KY Daviess 21059 2105900039 938 Owensboro Grain Co LLC 46 01 -1 Point -87.103056 37.775556 490924 4180917 397 121.01 32.92 429.82 14.94 1.40 5.11 12.35
2016 KY Daviess 21059 2105800039 938 Owensboro Grain Co LLC 50 01-1 Point -87.103056 37.775556 490924 4180817 397 121.01 9.14 453.15 430 0.61 1.30 0.00
2016 KY Daviess 21059 2105900027 942 Owensboro Municipal Utilities - Elmer Smith Station EU002 -1 Point -87.060833 37.7941€7 494644 4182979 408 124.36 128.02 322.04 17.76 7.32 61.74 44.11
2016 KY Daviess 21059 2105900027 942 Owensboro Municipal Utilities - Elmer Smith Station EU002 -2 Point -87.060833 37.794167 494644 4182979 408 124.36 128.02 322.04 17.76 7.32 0.28 0.0
2016 KY Daviess 21059 2105900027 942 Owensboro Municipal Utilities - Elmer Smith Station EU001 - 1 Point -87.060833 37.794167 494644 4182979 408 124.36 128.02 322.04 17.76 7.32 25.80 26.31 .
2016 KY Hancock 21091 2109100005 43431 Domtar Paper Co LLC - Hawesville Operations Bleached Pulp Mill EU-42 -1 Point -86.686111 37.893889 527598 4194088 417 127.10 60.05 452.04 15.07 3.66 5.71 0.08 .28
2016 KY Hancock 21091 2109100005 43431 Domtar Paper Co LLC - Hawesville Operations Bleached Pulp Mill EU-42 -2 Point -86.686111 37.893889 527598 4194088 417 127.10 60.05 452.04 15.07 3.66 1.44 0.01 2.73E-D4
2016 KY Hancock 21091 2109100005 43431 Domtar Paper Co LLC - Hawesville Operations Bleached Pulp Mill EU-36 -2 Point -86.686111 37.893889 527598 4194088 417 127.10 4511 487.59 5.63 2.44 1.02 0.01 1.84E-04
2016 KY Hancock 21091 2109100005 43431 Domtar Paper Co LLC - Hawesville Operations Bleached Pulp Mill EU-40 -1 Point -86.686111 37.893889 527598 4194088 417 127.10 29.87 349.82 5.23 1.07 1.81 0.22
2016 KY Hancock 21091 2109100005 43431 Domtar Paper Co LLC - Hawesville Operations Bleached Pulp Mill EU-29 -1 Point -86.686111 37.893889 527598 4194088 417 127.10 82.91 464.26 19.48 3.05 15,24 0.07
2016 KY Hancock 21091 2109100005 43431 Domtar Paper Co LLC - Hawesville Operations Bleached Pulp Mill EU-30 -1 Point -86.686111 37.893889 527598 4194088 417 127.10 61.87 355.37 11.22 1.22 0.00 0.56
2016 KY Hancock 21091 2109100005 43431 Domtar Paper Co LLC - Hawesville Operations Bleached Pulp Mill EU-27 -1 Point -86.686111 37.893889 527598 4194088 417 127.10 81.08 432.04 17.19 2.90 10.29 0.03
2016 KY Hancock 21091 2109100004 1634 Century Aluminum of KY LLC 41b -5 Point -86.786027 37.942082 518801 4199410 410 124.97 60.96 366.48 11.77 2.74 0.30 0.00
2016 KY Hancock 21091 2109100004 1634 Century Aluminum of KY LLC 41b-6 Point -86.786027 37.942082 518801 4199410 410 124.97 60.96 366.48 11.77 2.74 0.90 2.48
2016 KY Hancock 21091 2109100004 1634 Century Aluminum of KY LLC 84b -4 Point -86.786027 37.942082 518801 4199410 410 124.97 9.14 366.48 20.95 6.86 0.91 4.95
2016 KY Hancock 21091 2109100004 1634 Century Aluminum of KY LLC 84b -2 Point -86.786027 37.942082 518801 4199410 410 124.97 9.14 366.48 20.95 6.86 0.93 5.08
2016 KY Hancock 21091 2109100004 1634 Century Aluminum of KY LLC 88 -1 Point -86.786027 37.942082 518801 4199410 410 124.97 0.00 297.04 0.00 0.00 0.15 1.02
2016 KY Hancock 21091 2109100004 1634 Century Aluminum of KY LLC 86 -1 Point -86.786027 37.942082 518801 4199410 410 124.97 0.00 297.04 0.00 0.00 0.16 1.05
2018 KY Hancoek 21081 2108100010 1522 Aleris Rolled Products Inc G468 Paint -88.845044 37.949187 518801 4198410 124.97 18.28 14.44 1.71
2018 KY Hancock 241061 21081000140 1622 Aderis Rollad Products Ing G45 Paint -86.848844 37949167 5188031 4198410 410 124,97 28.83 304,62 17.87 1.37
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Attachment J — Emission Source Parameters for Planned Flaring Events

1. Flaring Event 1 — Hydrogen Plant 2 Commissioning/Cold Start-up - Reformer Vent

In addition to the LP Flare, the following sources will be operating at reduced capacities during this planned flaring event.

Table 1: Planned Flaring Event 1 - Hydrogen Plant 2 Commissioning/Cold Start-up — Reformer Vent
Modeled Exhaust Parameters Modeled E(rgn/lss)smn Rates
S.No. | Description Model ID Type % Design Stack Exit Exit Stack
Height | Temp | Velocity Diameter (m) NO2 S02 CO
(m) (K) (m/s)
1 Feed Heater EU-2001 point 50% 60.96 547 5.74 1.6 0.3235 | 0.0144 0.291
2 Treat Gas Heater EU-2002 point 50% 60.96 480.4 5.70 0.96 0.133 | 0.00595 0.12
3 Vac Column Feed Heater EU-2003 point 50% 60.96 699.8 5.70 0.48 0.023 0.001 0.0205
4 Fractionator Feed Heater EU-2004 point 50% 60.96 488.7 5.68 1.67 0.393 0.0175 0.3535
5 TGTU Stack A EU-3001 point 50% 60.96 549.3 6.05 1.118 0.422 0.788 0.095
6 TGTU Stack B EU-3002 point 50% 60.96 549.3 6.05 1.118 0.422 0.788 0.095
7 HP Flare EU-4006 point | Pilotand Purge | 45.72 1273 20.00 0.4 (Eff. Dia) 0.056 | 0.0015 0.3024
8 LP Flare EU-4005 point | Scenario Flaring | 45.72 1273 20.00 3.97 (Eff. Dia) 2.324 0.002 37.898
9 Sulfur Block Flare EU-4004 point | Pilot and Purge | 45.72 1273 20.00 0.1 (Eff. Dia) 0.007 0.0087 0.0002
10 Loading Flare EU-4001 point | Pilot and Purge | 45.72 1273 20.00 0.1 (Eff. Dia) 0.007 0.0087 0.0002
11 Package Boiler EU-6000 point 50% 30.48 477.6 5815 1.07 0.1715 | 0.00765 | 0.1555
12 Emergency Diesel Generator EU-6006 point 0% 4.72 683.2 0.00 0.406 0 0 0
13 Emergency Diesel Fire Water Pump | EU-6008 point 0% 4.72 683.2 0.00 0.406 0 0 0
14 Coal Milling and Drying Heater EU-1007 point 50% 45.72 547 7.65 0.914 0.1405 | 0.0063 0.1265
15 Hydrogen Plant 1 Reformer EU-7001 point 100% 50 432.6 5.79 3.45 0.3465 | 0.0344 2113
16 Hydrogen Plant 2 Reformer EU-7002 point 0% 50 432.6 0.00 3.45 0 0 0
17 Hydrogen Plant 1 DA Vent EU-7003 point 100% 24.39 379.8 4.36 0.51 -— - 0.1474
18 Hydrogen Plant 2 DA Vent EU-7004 point 0% 24.39 379.8 0.00 0.51 -— -— 0
Total = 5.12 1.68 41.72
Flaring Event 1 Details:
Flare Heat Release Rate, cal/s = 1.9E+07
Flared gas molecular Weight, Ib/lbmol = 12.39
Flare Effective Stack diameter, m = 3.97
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2. Flaring Event 2 — VCC Unit LPH Commissioning/Cold Start-up Purge

In addition to the HP Flare, the following sources will be operating at reduced capacities during this planned flaring event.

Table 2: Planned Flaring Event 2 — VCC Unit LPH Commissioning/Cold Start-up Purge
Modeled Exhaust Parameters Modeled E(gw/nss)smn Rates
ey o
S.No. | Description Model ID Type Em;sg(:ssi ans % Stack Exit Exit Stack
g Height | Temp | Velocity Diameter (m) NO2 S0O2 CcO
(m) (K) (m/s)
1 Feed Heater EU-2001 point 50% 60.96 547 574 1.6 0.3235 | 0.0144 0.291
2 Treat Gas Heater EU-2002 point 50% 60.96 480.4 5.70 0.96 0.133 | 0.00595 0.12
3 Vac Column Feed Heater EU-2003 point 50% 60.96 699.8 5.70 0.48 0.023 0.001 0.0205
4 Fractionator Feed Heater EU-2004 point 50% 60.96 488.7 5.68 1.67 0.393 0.0175 0.3535
5 TGTU Stack A EU-3001 point 50% 60.96 5493 6.05 1.118 0.422 0.788 0.095
6 TGTU Stack B EU-3002 point 50% 60.96 549.3 6.05 1.118 0.422 0.788 0.095
7 HP Flare EU-4006 point | Scenario Flaring | 45.72 1273 20.00 2.03 (Eff. Dia) | 0.707 10.405 3.798
8 LP Flare EU-4005 point | Pilotand Purge | 45.72 1273 20.00 0.4 (Eff. Dia) 0.056 0.0015 0.3024
9 Sulfur Block Flare EU-4004 point | Pilot and Purge | 45.72 1273 20.00 0.1 (Eff. Dia) 0.007 0.0087 0.0002
10 Loading Flare EU-4001 point | Pilot and Purge | 45.72 1273 20.00 0.1 (Eff. Dia) 0.007 0.0087 0.0002
11 Package Boiler EU-6000 peint 50% 30.48 477.6 5.815 1.07 0.1715 | 0.00765 | 0.1555
12 Emergency Diesel Generator EU-6006 point 0% 472 683.2 0.00 0.406 0 0 0
13 Emergency Diesel Fire Water Pump | EU-6008 point 0% 4.72 683.2 0.00 0.406 0 0 0
14 Coal Milling and Drying Heater EU-1007 point 50% 45.72 547 7.65 0.914 0.1405 @ 0.0063 0.1265
15 Hydrogen Plant 1 Reformer EU-7001 peint 50% 50 432.6 579 3.45 0.3465 | 0.0172 1.0565
16 Hydrogen Plant 2 Reformer EU-7002 point 50% 50 432.6 0.00 3.45 0.3465 @ 0.0172 1.0565
17 Hydrogen Plant 1 DA Vent EU-7003 point 50% 24.39 379.8 2.18 0.51 -—= —- 0.0737
18 Hydrogen Plant 2 DA Vent EU-7004 point 50% 24.39 379.8 2.18 0.51 — o 0.0737
Total = 3.5 12.09 7.62
Flaring Event 2 Details:
Flare Heat Release Rate, cal/s = 5.7E+06
Flared gas molecular Weight, Ib/lbmol = 33.15
Flare Effective Stack diameter, m = 2.03
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3. Flaring Event 3 — VCC Unit Product Stripper Commissioning/Cold Start-up Purge

In addition to the HP Flare, the following sources will be operating at reduced capacities during this planned flaring event.

Table 3: Planned Flaring Event 3 —~ VCC Unit Product Stripper Commissioning/Cold Start-up Purge
Modeled Exhaust Parameters Modeled E(gw/nss)smn Rates
ey o
S.No. | Description Model ID Type Em;sg(:ssi ans % Stack Exit Exit Stack
g Height | Temp | Velocity Diameter (m) NO2 S0O2 CcO
(m) (K) (m/s)
1 Feed Heater EU-2001 point 50% 60.96 547 574 1.6 0.3235 | 0.0144 0.291
2 Treat Gas Heater EU-2002 point 50% 60.96 480.4 5.70 0.96 0.133 | 0.00595 0.12
3 Vac Column Feed Heater EU-2003 point 50% 60.96 699.8 5.70 0.48 0.023 0.001 0.0205
4 Fractionator Feed Heater EU-2004 point 50% 60.96 488.7 5.68 1.67 0.393 0.0175 0.3535
5 TGTU Stack A EU-3001 point 50% 60.96 5493 6.05 1.118 0.422 0.788 0.095
6 TGTU Stack B EU-3002 point 50% 60.96 549.3 6.05 1.118 0.422 0.788 0.095
7 HP Flare EU-4006 point | Scenario Flaring | 45.72 1273 20.00 3.62 (Eff. Dia) | 2.419 48.775 12.476
8 LP Flare EU-4005 point | Pilotand Purge | 45.72 1273 20.00 0.4 (Eff. Dia) 0.056 0.0015 0.3024
9 Sulfur Block Flare EU-4004 point | Pilot and Purge | 45.72 1273 20.00 0.1 (Eff. Dia) 0.007 0.0087 0.0002
10 Loading Flare EU-4001 point | Pilot and Purge | 45.72 1273 20.00 0.1 (Eff. Dia) 0.007 0.0087 0.0002
11 Package Boiler EU-6000 peint 50% 30.48 477.6 5.815 1.07 0.1715 | 0.00765 | 0.1555
12 Emergency Diesel Generator EU-6006 point 0% 472 683.2 0.00 0.406 0 0 0
13 Emergency Diesel Fire Water Pump | EU-6008 point 0% 4.72 683.2 0.00 0.406 0 0 0
14 Coal Milling and Drying Heater EU-1007 point 50% 45.72 547 7.65 0.914 0.1405 @ 0.0063 0.1265
15 Hydrogen Plant 1 Reformer EU-7001 peint 50% 50 432.6 579 3.45 0.3465 | 0.0172 1.0565
16 Hydrogen Plant 2 Reformer EU-7002 point 50% 50 432.6 0.00 3.45 0.3465 @ 0.0172 1.0565
17 Hydrogen Plant 1 DA Vent EU-7003 point 50% 24.39 379.8 2.18 0.51 -—= —- 0.0737
18 Hydrogen Plant 2 DA Vent EU-7004 point 50% 24.39 379.8 2.18 0.51 — o 0.0737
Total = 5.21 50.46 16.3
Flaring Event 3 Details:
Flare Heat Release Rate, cal/s = 1.87E+07
Flared gas molecular Weight, [b/lbmol = 38.86
Flare Effective Stack diameter, m = 3.62
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